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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related AppHcations 

This aoDlication is mnfiniiAfinn.in.xuirf nf ii .q nofoni «ir«f%n#»«i»ur« mi4f!»i 

5 09/969,922, attorney docket nunrinr 25791.69. ffled on 10/3/2001. ttiat was a 
isontinuation-bi-part of U.S. patent application serial numbw 08/440,338. attorney 
docket number 25791.9.02, filed on 11/15/1999. that issued as U.S. Patent No. 
6.328.113. that daimed ttie benefit of the fNng date of U.S. provisioned patent 
apptic^n serial nuniber 60/108,558. attorney docket nimber 25791.9, fited on. 
10 11/16/1998, the dtedosures of wMch are incorporated herein by referenoe. 

09/454.139. attorney docket no. 25791.03.02. filed oh 12/3/1999. (2) U.S. patent 
application serial no. 09ffi10,913, attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent applicatkwi serial no. 09^.350. attorney docket no. 25791.8.02. filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U:S. patent application serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24^000. (7) U.S. patent 

20 appitoatkMi serial no. 0^^5^ 1 .941, attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588,946. attorney docket no. 25791.17.02. fited 
on 6/7/2000, (9) U.S. patent appHcatton serial no. 09/559.122. attorney docket no. 
25791.23.02, fited on 4/26/2000, (10) PCT patent application sertel no. 
F»CT/U800/18835, attorney docket no. 25791.25.02, fited on 7/9/2000. (11) U.S. 

25 provisional patent applicafon.eerBl no. 60/162.671. attorney docket no. 25791.27. fited 
on 11/1/1099. (12) U.S. piQivisk}nal patent applicatton serial no. 60/154.047, attorney 
docket no. 25791.29, fited on 9/16/1999, (13) U.S. proviswnal patent appBcation serial 
no. 60/159.082, attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provisional patent appHcatton serial rK>. 60/159.039, attorney docket no. 25791.%. fited 

30 on 10/12/1999. (15) U.S. provistonal patent appBcatkxi serial no. 60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent appltoation serial 
no. 60/212.359. attorney docket no. 25791.38, Wed on 6/19/2000. (17) U.S. provistonal 
patent appltcaUon serial no. 60/165.228. attorney do(*et no. 25791.39. filed on 
11/12/1999. (18) LI.S. provistonal patent applicatton serial no. 60/221.443. attorney 
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docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provtelonal 
patent applicatkin serial no. 60/233,638, attorney docket no. 25791.47. filed on 
.S/1«^0, (21) U.S. provteiena! patent appScsticr. ssrte! no, 60/237,334, attomsy 
5 docket no. 25791.48, filed on 10^/2000, (22) U.S. provisions patent appRcdtlof)* serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.8. provisional 
patent applicatton serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. proviskml patent appilcatton serial 
10 no. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provistonai 
patent application serial no, 60/313,453, attorney ck>cket no. 25791.59. filed on 

dodcet no. 25791.67. filed on 9/6/2001; (28) U.S. provlskmal patent application serial 
no.. 60/331 8,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 
15 utility patent appfication serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disdosures of wtiich are incorporated herein by reference. 

Background of the Invention 

This invention reiateis generally to oil and gas expk)ratk>n, and in particular to isolating 
20 certain subteriBnean zones to facilitate oil and gas expkaration. 

During oil exploration, a vi^lbore typically traverses a nunnber of zones within a 
subterranean fonmatbn. Some of these subterranean zones will produce oil and gas, 
while others will rKrt. Further, it is often necessary to isolate subtenranean zones from 
> 25 one another in order to fadlilate the exptoratton for and production of oil and gas. 
Existing methods for isolating subtenanean production zones h order to fadlitate the 
exploratksn for and productkm of oil md gas are oonipiex £^ experisiv^^^ 

The present inventk>n is directed to ovwcbming one or more of the limitations of the 
30 existing processes for isolating subtenranean zonM during oU and gas exptoratkxi. 

Summary oU the Invention 

According to one aspect of the present tnventton, an apparatus is provided that 
indudes a zonal isoiatk>n a5send>iy indudtng: one or more soid tubular members, each 
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solid tubular member including one or more external seats, one or more perforated 
bibular nnembers coupled to the solid tubular members, or more flow control valves 
operabiy coupled to the perforated tubular menters for controlling the flow of fluidic 
materbls throuoh the perforated tubular members, one or nfiore temperature sensoiB 
5 operabiy coupted to one or more of the perforated tubular members for monitoring the 
operaiir)g temperature within ttie perforated tubular members, one or more pressure 
sensm operabiy coupled to dne or more of the perforated tubular members ior 
monitoring the operating pressure within the perforated tubular members., and one or 
more flow sensors operabiy coupled to one or more of the perforated tubular mmibers 
10 U>r monitoring the operating flow rate witMn the perforated tutKilar rnembers, a shoe 
coupled to the zonal isolation assembly, and a controller operabiy coupled to the flow 

^mirxMVi wiii^wiWMMV 149^1 «l t>i# piOOSMIV tSiVI IWI 9. CSffVi WIV IIWTT 9V1 t^WI <0 IWI 

monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At teast one of the solid tubular members and the perforated 
15 tubular nnembers are formed by a radial expansion process performed within the 
wellbore. 

According to another asped of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 

20 indudes positioning one or more solid tubulars wittiin the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or nnore perforated tubulars 
within the wellbore, the perflated tubulars traversing the secmd subterranean zone, 
radiaDy expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fyds from the first sutrterranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and periforated 
tubulars, nrmiitoring the operiating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a fonction cS the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extractir^ materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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within the wettbore, positioning one or more perfbrated tubulars within the went>ore, the 
perfected tubidars traversing tt%s producing subtenanean zone, radiatiy expanding at 
least one of the solid tutailars and the perforated tulxjlars within thd wellbore. fluldidy 

fyMi f»tifTr» fho collH h iK i jlar e %vtfK Huft racSnn fliiMlrlif rmtntl wn Iho p«ovf/«rDfarl fitKiilortt 

www^ Maarwvwnw vvawi mm wmm wwwnvgf *>iot«*w»^ ww^pr w tq »• f W w 

5 with the solid tubulars, fluididy isolating the producing suttenranean zone from at least 
one other subterranean zme within the wellbore, fiuklkily coupling at least one of the 
petrfbratted tubulars with the produdng subterranean zone, monttorihg the operating 
temperatures, pressures, and flow rates ^within one or more of the pellbrated tubulars ^ 
and controlling the flow of fluidic materials through the pirated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

f-Mrfwui Mil vu aiiuuim a5|/v%>«> wi uic pi«79«iii« tiivciMiwaii a o^^wmi iwi loviauii^ a iii<9^ 

subterranean zorie from a second subten^neari zcme in a weHbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforate tubulars traversing the second 
subterranean zone, mearvs for radially expanding at least one of the solkl tubulars and 
perforated tubulars within tfie wellbore, means for fiuidicty coupling the perforated 
tubulars and the solid tubulai^, means for preventing the passage of fluids from the first 

20 subtenranean zorie to the second subterranean zone withh the wellbore external to the 
8did tubulars and perforated tubulars, means for. monitoring the operating 
temperatures, pressures, and flow rates within one or more of tte perforated tubirtars, 
and means for controllir^ the flow of fluidic materials through the perfbrated tubulars as 
a function of the monitored operatirtg temperatures, pressures, and flow rates. 

25 

Aooording to another aspect of the present invention, a system for extracting materials 
iTom a producing subterranem rone in a welibore, at least a portion of the >Mallbore 
Including a casing, is provided that Includes rtieans for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 virithin the wellbore, Uie perforated tubulars traversing the producing subtenanean 
zone, means for radiaUy expanding at least one of the solid tubiriars and the perforated 
tubulars within the welibore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy Coupling the perforated tubulars with the solid tubulars, 
nr>eans for fluididy isolating the produdng subterranean zone from at least one other 



subterranean zone within the wellt)ore. means for fluidicly coupling at least one of the 
. perforated tuk>ulars with the pnxlucing subterranean zone, means for monitoring the 
<verattng temperatures, pressims, and flow rates vmm me or mora of the p^orat^ 
tubutars. and means for controlling the flow of flijidlo matedais through the perforated 
.5 tid)utars as a fwctlon of the monitored operating temperabjres, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is {mvided that 
includes a zonal isdatlon assembly indudirig: one or more solid tubular nmnbers. each 
10 solid tubular member including one or mors extemal seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular memt^ers, 

find nM nr nwn n/ltiH liihiilar linore /VMinlAH to fK^ InfArinr eitrFd/^e nf i%v«A ^4 

the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe couptad to the zonal isolation assembly. At 
1 5 least one of the solid tubuldr members and the perforated tubular members are formed 
by a radia) expansion process perfonned within the welibore. aind the solid tubular 
linens are fbrnned by a radial expansion process performed within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subtenranean zone in a welibore is provided that 
Includes positioning one or more scdid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more racfial passages within the wellboiB, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars wtthin the welibore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second sidsterranean xone vrithin tte wallbora extern^ to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of or^e or more of the perforated tubulars, and radially 
30 expanding and piasticaily deforming the solid tubular liners within the interior of one or 
more cf the perforated tubulars to fluidicly seal at least some of the nadial passages of 
the perforated tubulars. 
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Aooofding to another aspect of the present mvention^ a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the welltx^re 
including a casing, is provided that indudes positioning one or more solid tutHJiars 
Tnriunn tno ivelibcra, K^lticning one or mGre perforstad tubuiars each Induding one or 
S more radial passages vOtin the welll)ore, the . perforated tubuiars traversmg the 
producing subterranean zone, radlalty expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore» fiuididy coupling the solid tubuiars with the 
casing, fluidicly coupling the perforated tubuiars with the soRd tubuiars, fluidicly 
isolatir^ Vtm producfang subtenanean zorie from at leasi one other subterranean zone 
10 within the welHx)re, fluidicly coupling at least one of the perforated tubuiars with the 
producing subtenrarwan zone, positioning one or more solid tubular liners within the 
inierior of one or more of the perforBted tubuiars, and fadiaiiy expanding and pSastlcaib/ 
defonming the solid tubular liners within the interior of one or nrK>re of the perforated 
tubuiars to fluididy seal at least some of the radial passages of the perforated tubuiars^ 

15 

According to anoth^ aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore Is provided that 
includes nieans for positioning one or more solid tubuiars within the weUbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubuiars each including one or more radial passages within the wellbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perfbrated tubuiars within the weilbore. 
means for fluidicly coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterrarwan zone within the weHbore external to the primary solid tubuiars and 
perforated tubuiars, means for posWoning one or mora solid tubular liners within the 
interior of me or more of the perforated tubuiars^ ami means for radially expanding and 
ptostically defomiing the solid tubular liners within the interior of one or more of thie 
perforated tubuiars to fluidicly seal at least some of the radial pasrages of the 

30 perforated ti^trfars. . . 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at ie^t a portion of the weilbore 
including a casing, is provided that Includes means for positioning one or nrwre solid 
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tubulars vmthin ttie wellbore, means for positioning one or nrare perforated tubulars 
each IndiKiing one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the 5o!ki tubuioi'S and the perforated tubu^ wsthin the Vfelibore, me^ne for Si^iciy 
5 ooupOng the solid tubulars with the casing, means for fluldldy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluldldy 
coupling at least one of the perforated tubulars with the produdng subtenanedn zone, 
means for positionbig one or wore solid tubular liners within the interior of one or more 
10 of the perforated tubidars, and means for racfially expanding and plasticaiiy defbnning 
the soDd tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at ieast some of the radial passages of the perforated kibuiars. 

Acoording to another aspect of the present invention, an apparatus Is provided that 
15 indudes a zorial isolation assembly including: one or more solid tubular members, each 
solid tubular member indudir^g one or more external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
end a seating material coupled to at least some of the perforated tubular mm^bers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes posifoning onie or more solid tubulars withiri the weHbore, the sdkJ tubulars 

25 traversing the first subtenranjsan zone, posiUohing one or more perforated tubulars 
each induding one or more radial passages viAhin the wellbore, the perforated tubulars 
traversing the second, subterranean zone, radially expanding at least one of the solid 
. tubulars and perforated tubulars within the wellbore. fltddidy coupGng the perforated 
tubulars and the primary solid tubulars, preventing the passage of flukls ftom the ffot 

30 sutrtenanean zone to the second subterranean zone within the wellbore external to the 
primanr solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a handenable fluidic sealing material 
into the sealed annular regions of the perforated tubuters to seal off at least some of 
the radal passages of the perforated tubutars. 
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According to another aspect of the present invention, a method of extracting materi^s 
from a producing subterranean zone in a welltx>re, al least a portion of the welll>ors 
Inc&Kiing a casing, !s provkicd thst indudos positsonlng one c'- rnore sdld ^ubui^^s 
5 within the wellbore, positioning one or nrtore perforated tubulars each including one or 
more radial passages within the weilbore, the perforated tutxjiars traversing the 
rmxlucing subterranean zone, radially expanding at least one of the sdid tubulars and 
the perforated tubulars within the weilbore, fluidicly coupling the soBd tubulars wtth the 
casing, fiuididy coupling the perfbrated tubulars with the solid tubulars, fluidicly 

10 isolating the producing subtanranean zone from at least one other subterranean zone 
within the weilbore, fluidiciy coupling at least one of the perforated tubulars with the 
produdng subterranean zona, seaiirig off an arinuiar region within at leasi one cf the 
perforated tubulars, and injecting a hardenabie fluidic sealing material into the sealed 
anriutar regions of the perforated tubuiars to seal off at least some of the radial 

15 passages of the p^forated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weHbore is provided that 
includes means for positioning one or more solid tubulars within the weilbore, the solid 

20 tutHJlars traversing the first subtenranean zone, means for positioning one or more 
perforated tubule each including one or more radial passages within the weiibore» the 
perforated tubulars fraverslng the second subterrarwan zone, means for cadiaRy 
expanding at least one of the solid tubulars and perforated tubuiars within the weilbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone withbi the weilbore external to the primary solid tubulars and 
perforated tubulars, mearm for sealing off an annular region within at least one of the 
perfcrated tubulars, and nr^eans for iriiecUng a hardenabie fluidic sealing material into 
the sealed annular regions of the perfbrated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to anc^r aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a vwllbore, at least a portion of the weBbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbcra. means for positioning one or more perforated tubulars 
BBCh including one or more radial passages within ihe wePbore, the perforated tubulars 
traversing the producing subteranean zone, means for radial^ expanding at least one 
of the solid tubulars and the perforated tubular^ vyKhin the wellbofe, means for fiujdldy 
5 ooupBng the solid tubidars with the casing, means for fluldidy coupling the perforated 
tubulars with the solid tubularSp means for fluMidy isolating the producing subterranean 
zone ftom at least one other subterranean zone within the wellbcm, means for fluidicly 
ooupOng at least one of the perforated tubulars with the producing subtenanean zone, 
means for sealing off an annular region within at least one of the perforated tubulars. 
10 - and means for injecting a hardenable fhiidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus Is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation including: one or mora solid tubular members, each solid 
tubular hnemt)er including one or wore external seals, one or wore perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least , one of the solid tubular mismbers and the prorated 
20 tubular members are fionmed by a racfial expansion process perfomied within the 
weiit»ore, and at least one of the perforatsd tubular members are radially expanded into 
intimate contact with the subterranean formation. 

According to another aspect of the present Invention, a method of isolating a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning or^ or more solid tubulars within the weObore* the solid tubulars 
traversing the first subterranean zone» positiming one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the primary 
30 sond tubulars and perforated tubulars within the wellbore, radially expantflng at least 
one of the perforated tubulars Into intimats contact with the second subterrar)ean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranran zone to the second 8ut>terranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. 



According to another aspect of the present invmtion, a m^od of eidracSng materiais 
from a producing subterranean zone irt a w^ibore. at least a portion of the wellbore 

5 wMiin the vvellbore, posiGordrig me or more perforate tubulars within the weHtsore 
each mduding one or. more radial passages, the perforated tubulars traversing the 
producing subtananean 2one» radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expancfing at least one of the 
perforated tubulars into intimate contact with producir>g subtenranean a)ne, fluldtely 
10 coupling the soGd tubulars with the casing, fluldidy coupling the perforated tubulars 
with the solid tubulars, fiuididy teolating the producing subterranean zone from at least 

wiie duuimioi iScii i wiuiiii uio wtjiiuufa, Siiu liufuiuiy vuupiinQ ai toasi urio U! 

the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellborB, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each irKluding one or more radial passages, the 

20 perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tibulars within the wellbore. 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, means for fluidiciy coupling the perforated 
tubulars and the wild tutailars. and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the solkt tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean zone rn a wellbore. at least a portion of the wellbore 
30 including a casing, is provided that includes means for positfoning one or more solid 
tubulars within ihe wellbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial openings, the perforated tiibuiars 
traversing tlie producing subterranean zone, means for radially expariding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 

10 



expanding at least one of the perforated tubulars into Intimate contact with the 
producing subterraman ixxne, means for fluididy coi^ling the soKd tut>ijlars with the 
casing, nneans for flukfidy coupling the perforated tutnilars with the solid titulars, 
means for fluididy teoJating the produdng subterranean zona from at least one other 
5 sutMerranean zone within the welibore« and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another asped of the present Invention, an apparati^ Is provMed that 
Indudes a zor^l isolaUon assembly positioned within a weObore that traverses a 

10 subteoanean formation and indudes a perforated welibore casing, including: one or 
more solid tubular members, each sdid tubular member including tms or mc^e external 
$Aa|$^ one or mors perf^^ted tubular msmbers coupied to the so!ld tubular members, 
and a shoe coupled to the zonal isolation assembty^ At least one of the solid tubular 
members and the perforated tubular rrvembers are fonmed by a radial expansion 

15 process performed within the welibore. and at least one of the perforated tubular 
members are radially expanded into intimate contad with the perforated welibore 
casing. 

Aooording to anc^r asped of ttte present invention, a method of isolating a first 
20 subtenanean zone from a second subtenanean zone in a welibore that includes a 
perforated casing that traverses five second subterranean zone, is provided ttiat 
indudes positioning one or more solid tubulars within the welibore, the sdM tubulars 
traversing the first subterranean zone, posittonhg one or more perforated tubulars 
within the welibore each induding one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at toast one of the prbnary 
solid tubulars and perforated tubulars within the v^lbore. radially expandii^ at least 
one of the perforated tijA}utar8 into intimate contad with the perforated, casing, flufdldy 
coupling the perforated tubulars and the solid tubulars, and preventmg the pass^e of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 weObore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, ia method of extractirig nr^tehals 
from a produdng subtenanean zone in a welibore. at least a portion of the wellb<^ 
Induding a casing and a prorated casing lhat traverses the produdng subtenanean 
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zone, is provided that Indudes positioning one or more solid tubulars within the 
wentxTO, positioning one or worn perforated tubiriara within the welibore each Including 
one or nxNne radial passages, the perforated tubulars traversing the produdhg 
subtsrranesn zone, radially e^ndlr^ at teast ore of ths solid fesbuters and the 
5 perforated tubulars within the welK)ore, radially expanding at lent one of the perforated 
tubulars into Intimate oontact with the perfected casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars. fluididy Isolating the producing subtenranean zone from at least one other 
subtananean zone within the welibore, and fluididy coupling at least one of the 
10 perforated tubulars with the produdng^jbterranean zone. 

According to another aspect of uia present invsnticn, a system for Isolating a fii^t 
subterranean zone from a second subterranean zone In a welDMHe that indudes a 
perforated casing ttiat tr&verses the second subterranean zone, is provided that 

15 indudes means for positioning one or more sdid tubulars wtttiln the welibore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the welibore eadt\ induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perflated tubulars within the welibore, 

20 means for radially expanding at least one of the perforated tubulars Into intimate 
contad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a system for extracting materials 
froriri a produdng subtananean zone In a welibore, at least a portion of the welibore 
inducfing a c^ng and a perforated cesbig that traverses the produdng subterranean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 welbore, means for positioning one or more perforated tubulars within the weUtxm 
each induding one or more radial openings, the prorated tubulars traversing the 
produdng subterranean zone, nrteans for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the welibore, means for rad'»By expanding 
at least one of the perforated tubulars Into intimate contad wtth the perforated casing, 
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means for fluididy coufHing the solid tubulars with the casing, nneans for fluidicly 
ooufriing the perforated tubulars with the solid tubulars^ means for fiuidiciy isolating the 
producing subterranean zone from at least one other subtensnean zone within the 
wGSbcre. and means for fluidic^' ccupilng at least cne of the perfcrated tubu!«> with 
5 the producing subterranean zone. 

Aooording to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular mentf>er including one or more external seals, one or wotb perforated 

10 - tubular numbers each including radteil {)assages coupled to the solid tubular mernbers, 
and one or more perforated tubidar Bners eadi indudbfig one or more radial passages 
ooupied to the interior surfaws of one or more of the perforated tubular members, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are fonried by 
a radial expansion process perfomned within the wellbore. 

According to another aspect of the present invention, a noethod of isolating a first 
subterranean zone from a second subten^nean zone in a weilbore is provided that 

20 includes positioning one or rwre solid tubulars within the weilbore, the solid tubulars 
traversing the first subterraniean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluidicly coupling the perforated 

25 tubulars and the (mmary solid tubulars, preventing the passage of fluids from the first 
subterranem zone to the second subterranean zone within the weilbore external to the 
primary soM tubiriars and perfcrated tubulars, positioning oi\a or more perforated 
tubular liners wittiin the Interlcx' of one or nxm of the perforated tubularis, and radially 
expanding arid plastically defomting the perforated tubular liners vifithin the interior of 

30 one or more of the perforated tubulars. 

According td another aspect of the present invention, a method of extracting materials 
from a producing subtenanean zone in a wettbore, at least a portion of the weilbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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witWn the wellbore. positioning one or more perforated tubuiars each including one or 
more redial passages vwthin the wellbore. the perforated tubuiars traversing the 
produdng subtenranean zone, radially expanding at least one of the solid tubuiars and 
the psrfcratsd tubuiars vrftWn ths wsiSbora, fluSdidy coupling the solkJ tubuiars wSh the 
5 casing. flukJicty coupling the perforated tubuiars with the solid tubuiars. fluidicly 
isdating the produchg siri)tenranean zone from at least one other subtenrartean wne 
wHhin the wellbore, fluidldy coupling at least one of the perforated tubutars witti the 
producing subterranean zone* posWoning one or more perforated tubular liners within 
the Interior of one or more of the perforated tubuiars, and radially expanding and 
10 plastically deforming the perforated tubular liners within the Interior of one or nxro of 
the perforated tubutars. 

Accorting to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welfbore is provided that 

15 includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone, nreans for positioning one or more 
perforated tubuiars each including one or more radial passages within the wellbcrB. the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expandbig at least one of the solid tubuiars and perforated tubuiars within the wellbore, 

20 means for fluklidy (coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubuiars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the Interior of one or more 
of the perforated tubuiars. 

According to another aspMt of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that indudes means for positioning one or more solid 
tubuiars within the wellbore, means for positioning one or more perforated tubuiars 
each including one or more radial passages within the wellbore, the perforated tubuiars 
traversing the prcxJuchig subtenBnean zone, means for radially expanding at least one 
<a the solid tubuiars and the perforated tubuiars within the weBbore. means for fluidicly 
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coupling the solid tubulars with the casing, means for fluktidy coupling the perforated 
tubulars with the solid tubulars, n^eans for fluididy isolatlr^ the producing subteiranean 
2one from at least one other subten^nean zone within the wellbore. means for JIuidicly 
coupl!;^ at least ens of the pedcrated tubulars wiST the producsig subteranean zone. 
5 rroans for positioning one or more perforated tubular liners within ttte intertor of one or 
mora of the perforated tubulars. and means for radiaRy e^cpanding and plasticaily 
deforming the perforated tubular liners within the interior of one or mors of the 
perforated tubulars. 

10 According to another aspect of the prssent invention, an apparatus is provided that 
includes a zonal isolation assembly including: me or more solid tubular members, each 
solid tubular rriember Including cna or mcra external seai&. rwo or mors parforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controltabty fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zona! isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
expansion process performed within the wellboie. 

According to another aspect of the present Invention, a method of isolating a first 
20 . subtenranean zone from a second subten^nean zone having a plurality of producing 
wnes in a wellbore Is provided that rndudes positioning one or mors solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, petitioning 
two or mora perforated tubulars each including one or more redlel passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone* radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fiuldiciy coupling the perforated tubulars and the primary scdd tubufars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones that has not been 
30 depleted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a mettod of extracting materials 
from a wellt>ore having a plurality of producing subterranean zones, at least a portion of 
the wellbore including a casing, is provided that includes positioning one or more solid 
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tubulars within the wellbore. positioning two or more perforated tubulars each including 
one or more radial passages within me wellbore. the perforated tubulars traversing the 
producing subtenanean zones, radially exparxling at least one of the solid tubulars and 
the perfcfBted hjhiibr« wHhin the weHbore, fluidiciy couplLng the soUd tubulars with the 

5 casing, fluidicty coupling the perforated tubulars with the solid tubulars, fluldicly 
isobting the producing subtenanean zone from at least one other subterranean zone 
wHNn the wellbore, fluldicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zoobs that has been 

10 depleted. 

Acting to snotfjer aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that includes means for po^onlng one or mxe solid 

15 tubulars within the wellbore, the solid tubuts»^ traversing the first subterranean zone, 
mearw for positioning or^e or mcxe perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for ftuididy coupling the perforated 

20 tiA>ulars and the solid tid>ulars« means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular liners within the intertor of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not bem d^ted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a pluraDly of producing subterranean zones in a wellbore, at least a portion of the 
wellbore indudng a casing, is provided that includes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or nrxm perforated 
tubulars each including one or more radid passages within the wellbore, the perfcN^ted 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars wiUiin the wellbore, n^ans 
for fhildidy coupling the solid tubulars with the casing, means for fluidicty coupling the 
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perforated tubulars with the solid tutnjiars. means for fluididy isolating the producing 
subterranean zone from at least one other subterrenean zone wBhin the welltx^re. 
means for fluididy coupling at least one of the perforated tubulars with the producing 
syfotarTanoan zone» i?>ems for posrtionins one or mrvn perforated *ubt*!ar within 
5 the interior of one or nnore of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that Nis been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean fomrtation containing a source of geothermai 
energy is provided that indudes a zonal isolation assembly positioned within the 
subten-ansan fcmisticn Including: one or mora solkJ tubular members, sach sdld 
tubular nnemt>er including one or more extemal seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular memt)ers, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nrv)re of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the sblid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the weiibore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone including a source of geothermal 
energy In 9 wetibore is provided that includes positioning one or more soOd tubulars 
within the weiibore, the soBd tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubuteirs each including one or more radial passages within the 
weDbora. tlie perforated tutiuiars traversing the secorKl subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars vntMn the wettKire, 
fluididy coupling the perforated tubulars and the primary solid tubulars, tmJert&ng the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the weiibore extemal to the primary sdid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforfirted tubulars, and radially expanding and plastically defomning the perforated 
tubular liners wittiin the interior of one or.more of the perforated tubulars. 
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Aocorcfing to another, aspect of the present invention, a niethod of extracting 
geothemnal energy from a subterranean geothermai zone in a wellbore, at least a 
portion of the wellbore induding a casing, is provided that kidudes positioning one or 
fnofs sdSd tubuiars within the weSbore, positioning one or fnore p6?fo?at§d tubutetR 

5 each induding one or more radiai pasisages within the wellbore, the perforated tubular) 
traversing the subterranean geothenmai zone, radially expanding at least one of the 
soHd tubulars and the perforated tubulars within the wettKire, fluididy coupling the solid 
tiAidars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, flukJidy isolating the subtenranean geothermai zone frrnn at least one other 

10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothemnal zone. 

According to arwther aspect of the pnasent invention, a system for Isolating a first 
subterranean zone from a second geothermai subterranean zone In a wellbore is 

15 pnyvided that includes means for positioning one or more solid tubulars within the 
wellbore, Vt\6 solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radiai 
passages within \t\e wellbore, the perforated tutHJiars traversing the second geothermai 
subterranean zone, means for radially expanding at least one of flie solid tubuiars and 

20 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubidars and the solid tubulars, and rneans for preventing the passage (tf fluids from the 
first suUerrar^ean zone to Hie second geothenmai subtenranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracting 
geothermai energy from a subterranean geothermai zone In a wellbore, at least a 
portion of the wellbore induding a casing, is provided that indudes means for 
positioning one or more solid tubulars within the wellbore. means for positioning one or 
more perforated tubuiars each induding one or nx>re radial passages within the 

30 wBHbore, the perforated tubulars traversing the subterranean geothermai zone, means 
for rddiaRy expanding at least one of the soOd tubulars and the perforate tubulars 
within the wellbore, means for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars, means for 
fluididy isolating the subterranean geothenmai zone from at leiast or^ other 



subterranean zone within the welibore, and means for flufdidy ooupiing at least one of 
the perforated tubuiars vkrith the subterranean geothennal zone. 

Acting te another aspect of the present Liventiqn, an apparstus is provided that 
5 includes a zonal isolation assembly Including: one or more solid tubular members, each 
soBd tubular menrrt)er including one or more external seals, one or more perforated 
tubutar members eadi including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the pertbrated tubular mend>ers are tbmned by a radial 
10 expansion process performed within the wetlbore. and the radial passage of at least 
one of the perforated tutHilar members are cleaned by further radial e)9)ansion of the 
perforated tubular members within the wallbore. 

According to another aspect of the present Invention, a method of Isolating a first 
16 subterranean zone from a second subterranean zone in a welibore is provided that 
includes positioning one or more solid tubuiars within the welibore, the solid tubuters 
traversing the first subtenanean zone, positioning one or more perforated tubuiars 
within the welibore each induding one or more radial passages, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubuiars and perforated tubuiars within the weilbc^e, fluidicly coupling the 
perforated tubuiars and the solid tubuiars, preventing the passage of fluids frorti the 
first subterranean zone to the second subterranean zone wltiiin the welibore external to 
the solid tubuiars and perforated tubuiars, and cleaning materials from the radial 
passages of at teast one of the perforated tubuiars by further radial expansion of the 
25 perforated tubuiars within the welibore. 

According to another aspect of the present invention, a m^hod of extracting materials 
from a producing subtenanean zme in a wetlbore, at teast a portion of the weHbore 
including a casing, is provided Oiat includes positioning one or more solid tubuiars 
30 witiiin the welibore. posiBonkig one or more perforated bjbuters within tfie welibore 
each Including one or nwre radial passages, tt^e perforated tubuiars traversing tiie 
producing subterranean zone, radially expandirig at least one of the solid tubuiars and 
ttie perforated tiAulars witt^in the welibore, fluldidy coupling the solid tubuiars with the 
casing, fluidicly coupling the perforated tubuiars with the solid tubuiars. fluidicly 
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Isolating the producing subterranean zone from at least one other subterranean zpne 
virtthin the wellbore, flukSicly coupling at least one of the perforated tutoulars with the 
producing subterranean zone, monitoring ttie operating temperatures, pressures, and 
fkw rates w!twn one or mors of the perforated tubiia^, and dsaning rnatsras ftcm 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbc^. 

According to another aspect of the present Invention, a system for isolating a finst 
subterranean zone from a second subterranean zone In a wellbore is provided that 

10 Includes means for positioning one or nfK>re solid tubulars wWiin (he weltbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perfcratsd tubulars within the weSborG sach incJudirg ens or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars v^thin the wetlbore, - 

15 means for flukiicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subten^hean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by furtfier radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a wellbore, at least a portion of the wellbore 
Including a casing, is provided that Includes means for positioning one or more solid 

25 tubulars witNn the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radlaUy expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling ttie solid tubulars with the casing, rneans for fluididy coupling the perforated 

30 tubulars witti the solid tubulars, means for fluididy Isolating the producing subterranean 
zone from at least one other sutitensnean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng sutstenanean zone, 
and means ^ for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
welibore. 

Brief Description of the Drmvlngs 

FIO. 1 Is a fragmentary cross-sedional view BiustrBting the isolation of subteranear) 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Rg. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustratim of the system of Fig. 2b while pulling the tubular 
e)q>ansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional iDuslration of the system of Fig. 2c after the tubular 
expansion oone has been completely pulled out of the wellbore. . 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the s^tem of Fig. 2a. 

Fig. 4 is a flow chart iDustration of ari Illustrative embodiment of a method for 
manufeicturing the expandable tubular member of Fig. 3. 



25 Fig. 5a is a cross sectional illustration of an ilustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional illustration of Vt\e expandable tubular member of Fig. 5a 
after radially expanding and plastically defbmriing the ends of the expandable tubular 
30 vnevnibef. 

Fig. 5c is a cross secUor^al iUustration of the expandable tubular memt>er of Fig. 5b 
after fbmning threaded connections on the ends of the expandatrie tubular member. 
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Fig. 5d is a cross sectional illustration of ttie expandable tubular nnember of Fig. 5c 
after coupling sealing members to the exterior surface of the Inteimediate une)q[>ended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-secttonal iDustratidn of an exemplary embodiment of a tubular 
expdn$ion cone. 

Rg. 7 is a cross-secHonal tllusbation of an exemplary emiHXiiment of a tubular 
expansion corte. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolatir^ subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sedkx^al illustration of an emt>odiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a soHd tubular Iher, 

Fig. 10 Is a fragmentary cross secttonal illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Pig. 11 is a fragmentary cross sectional Hluslration of embodiment of a method for 
coupling one of the perforated tububr members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterrarieah fomratim. 

25 

Fig. 12 is a fragmentary cross sectional DIustration of an embocfiment of a method for 
coupling one of the perforated tubidar mennbers of the system for isolating 
sublmranean zones of Fig. 1 with a surrounding perforated weitbore casing. 

30 F^. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectionai illustration of an alternative emtxxliment of the 
system for isolating ^bterranean zones of Fig. 1 that Includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an altemativa embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothenral energy from a subteh^nean geothemral zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or moie subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
pfodudng sons to !^ isolate! from a nonprodudng zone using a combination of soW 
and slotted tubulars. In the production nxxJe. the teachings (rf the present disclosure 
may be used in combination with conventional, well krwm, production completion 

15 equipment and nr)ethods using a series of pad^ers, solid tubing, perforated tubing, and 
sliding sleeves, which >mII be inserted into the dlsdosed apparatus to permit the 
commlngNng and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1. a wellbore 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploratibn of the subtenanean formation 115, the wellbore 
105 may be extended in a . well known manner to traverse the various productive and 
non-producQve zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

in a prefened ombodimmt, in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid ca^g 135, one or nnore external seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate sections of solid casing 150, and a 
soHd shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or mora radial passages. 
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. The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercialty available sections 
of solid tubular casing such as, for example, oDfield tubulars fabricated from chromium 
5 steel or fibergtass. In a pr^erred embodiment the soBd casing 135 comprises oitTield 
tubulars available from various foreign and domestic steel mills* 

The soYa casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commerdaliy 
10 • available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors, in a preferred embodinnent, the solid casing 135 is 
a^upled to the »sing 110 by using expandable solid connector^. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
oonventionai commerdaHy available processes such as, for example, welding, or 
slotted and expandrt)le connectors. In a preferred milxxllment. the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one nnore valve members 160 for 
controOing the flow of fluids and other noaterials within the interior region of the cesing 
135. In an altemative embodiment, during the (Mfoduction mode of operation, an 
internal tubular string with various arrangements cf packers, perforated tubing, slidir^ 
25 sleeves, and valves may be miployed within the apparatus to provide various options 
for commingling and isolating subtenraneah zones frcm each other wtrite providing a 
fluid path to the surface. 

In a particulariy preferred embodiment, the casing 135 is placed into tha wellbore 105 
30 expanding the casing 135 in the radial direction into intimate contact vM\ the Interior 
walls of the wetibore 105. The casing 135 may be expanded In the radial direction 
using any number of conventional commerdatly avaiiable methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 bstvveen the solid casings 135 and 150 and the wellbore 105. The' seals 
140 may omiprise any number of conventional oomrnercially available sealing 
materlab sultat>te for sealing e cming |n a vMellbofe such ftv example, lead, rubber 
5 orepoxy; In a preferred embcxlirn(Bnt,1he seals 140 oomprise Strata 

available from Halliburton Energy Services. The perforated casing 145 pennits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. in this manner, oil and gas may be produced from 
a producing subterranean zone wRhin a subtenanean Ibnnation. The perforated 
10 casing 145 may comprise any number of con\«ntionai commencsaliy avallalte sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 

CnmniiftAft AVnflnrinhIo slnttoH tllKiilar nacSnn a\/ait9hlo fmm DAfnsftna AKArv^AAn 

Scotland. In a particularly prefen^ed embodiment, the perforated casing 145 comprises 
expandable slotted sahdscreen tubular casir^ available from Petroline in Aberdeen, 
15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupted to the solid casing 135 using any number of 
conventiorwl commerciatly available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a prsferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 la preferably coupted to one or more intemnediate solid 
cMings 150. The peifbrated casing 145 may be coufM to the intemnedtete soDd 
25 casing 150 using ariy number of conventional commerctelly available processes such 
as, for exampte, welding or expandabte soBd or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intennediate soHd casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The test 
perforated casing 145 may be coupled to the shoe 155 using any nunt)er of 
conventional commerdally avaitebte processes such as, for exampte, welding or 
expandabte solid or slotted connectors. In a preferred embodinr^nt, the test perforated 
casing 145 is coupled to the shoe 155 by an expandabte solid connector. 
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In an attemativa embodiment the shoe 155 coupled directty to the l^t one of the 
Intemiediate solid casings 150. 

5 In a preferred mibodiment, the perforated casings 145 are positioned within the 
welltwre 105 by expanding ihe perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the weltbore 1 05. the perforated casings 145 may be 
expanded in a radial direction using any number of conventional comrnerdally available 
proossses. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
fiHjjacerit perfDfated casings 145. The iruefrneuiate solid casing 150 may ccmpnse 
any number of conventional commercially availabie sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred enribodiment^ the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intennediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any number of conventional oommerciaily available 
process^ such as, for examptei welding, or solid slotted expandable connectors. In 
a prefened embcxiiment the intemiediate solid casing 150 is coupled to the perforated 
casing 145 by expandaUe solid connectors. The intermediate sdkl casing 150 may 
comprise a plurafity of such intennediate solid casing 1 50. 

25 

In a preferred emtxxltment, the each intermediate solid casing ISO includes one more 
valve merrA)OT 170 for oontrotHng the flow of fluids and otfier materials wHiiin the 
interior region of the intermediate casing 150. In an alternative embodiment, as vnll be 
recognized by persons having ordinary skill in the art and the l>enefit of the present 
30 disdosure, during the production mode of operation, an internal tubular string with 
various an^ngamente of packers, perforated tubing, sliding sleeves, and vaWes may be 
empk>yed within the apparatus to provide various opttons for commingling arKi isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particuldrly preferred embodiment, the intermediate cashig 150 is placed into the 
wellbora 105 by expand^ the intermediate casing 150 in the radial diredlon into 
htimata contact with the interior walls of the wellbore 105. The intermediate c^ing 
150 may he expanded in th# r^lal direction ij^ng any niimb^r of conyentinria! 

5 oommerdalty available niethods. 

In an alternative embodiment, one or more of the intemiediate solid casings 150 may 
be omitted. In an alternative preferred embodimefrt, one or mors of the perforated 
casings 1 45 are provided with one or mors seate 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this n^nner. 
var*oi4s pr^^iiJcttOn and explorstion ^3ols msy be supported by ths show 1 50. Ti}& shoe 
150 may comprise any number of conventicmal oommerctally available shoes suitable 
for use in a wellt^re such as. for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefened embodiment^ the shoe 155 selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenrad embodiment, the apparatus 130 incliKles a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated casii^s 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160» n perforated casings 145, n-1 intermediate sdki casings 150, each with one or 

25 more valve members 170. and a shoe 155. 

During operation of the apparatus 130, oH and gas may be controllably produced fix>m 
the targeted oil sand zone 125 using the perforated casings 145. The o9 and gas may 
then be transported to a surface location using the solid casing 135. Ttie use of 
30 intermediate solid ^sings 150 with vah^ members 170 p^mlts isolated sections of the 
^Hie 125 to be selectively isolated for production. The seals 140 penr^ ttm zone 125 
to be fluididy isolated from the zone 120. The seals 140 fiffther pemnits isolated . 
sections of the zone 125. to be fluididy Isolated from each other. In this manner, the 



27 



apparatus 130 permits unwanted and/or norvproducttve subterranean zones to be 
fluidicly isolated. 

!n an alternative enibodsnf^ent, as be reccsnlzed by pef5(^.s ha^r^ ortfinafy ski!! !n 
S the art and also having Vhe t>enefit of the present disdosurei during the production 
mode of operation* an internal tubular string with various arrangements of packers, 
perforated tubing, sHdv^g sleeves, and valves may be employed within the an>aratus to 
provide various options for oommingling and isolating suUenranean zones from each 
other while providing a fluid path to the surface. 

10 . 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intermediate sactSons cf solid casing 15C» and/or the so!!d shoe 155 are radiaSy 
expanded and pjasticaity deformed within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus d'^losed in one or more of 

15 the following: (1) U.S. patent application serial no.. 09/454,139, attorney docket no. 
25701.03.02, filed on 12/3/1999, (2) U.S. patent appDcation serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
application serial no» 09/440.338, attorney docket no. 257919.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523.460, attorney docket no. 25791.11.02. fited 
on 3/10/2000, (6) U.S, patent applicatton serial no. 09/512,895, attorney docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941. 
attorney dod(et no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent applicatk>n serial 
fx>. 09/588,946, atlomey docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 applicatton serial no. 08/559,122. attorney docket no. 25791.23.02, filed on 4/26/2000. 
(10) PCT patent applicatioh serial no. PCT/USOO/18635, attorney docket no. 
25791.25.02. filed on 7/9/2000, (11) U.S. provistonal patent appllcatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999. (12) U:S. provisional 
patent appllcatton serial no. 60/154,047. attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159.082, attomey 
dodcet no. 25791.34, filed on 10/12/1999, (14) U.S. provstonal patent an>llcatk>n serial 
no. 60/159,039, attomey docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provisional patent application serial no. 60/159,033, attomey docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provistonal patent appflcation serial no. 60/212,359, attomey 
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docket no. 25791.38, filed on' 6/1 9/2000, (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39. fited on 11/12/1999, (18) U.S. 
imvislonal patent appBcatk)n serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/^/2000, (19) U.S. proyfaors! f^tent appHration serial no. 6CX'221 ,645, attorney 
5 docket no. 25791.46, Tiled on 7/28^000. (20) U.S. fKOVistonal patent application serial 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provistonal 
patent applteation serial no. 60/237.334, attorney dodcet no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270.007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent appiicatton serial 

10 no. 60/262,434, attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applicatton serial no. 60/259.486. attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. prcvisfena! patent ^plication serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent applfcatkm serial no. 
60/313,453, attorney, docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial nq. 60/317,985. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent af^icatkyi serial no. 60/318.386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applicatton serial no. 
09/969,922. attorney docket no. 25791.69, filed on 10/3/2001 . the disclosures of which 
are Incorporated herein by reference. In an exemplary enit)odinnent, the radial' 

20 dearanoes t)etween the radially expanded soBd casings 135, perforated casings 145, 
mtemiediate secttons of sdid casing 150, and/or the solM shoe 155 and the wellbore 
105 are diminated therat)y eliminating the annulus between the solM casings, the 
perforated casings 145. the Intennediale secdtons of sdkJ casing 150, and/br the solM 
shoe 155 and the wellbore 105. In this manner, the optkmal need for filling the annulus 

25 with a filler nraterial such as, fbr example, gravel, may be elinninated. 

Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subterranean formations includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion oone 204 that defines a ps&sage 204a Is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular mennber 206 that defines a 
passage 206b is adapted to mate writh and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
ftirfhAf {nriij/jAc An MnAypAnrfoH fntArmAHiate pcftion 206c. snotheT pf^-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an e}»mplary embodintent. the inside and outside diameters of 
the pre^xpanded ends. 206a and 206d. of the first expandable tubular member 206 
are greater than the Inside and Mitside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 . the first expandable tubular member 206 by a conventional threaded connection 

An snd 2103 of a sJs^ttad tubular member 210 that defines a passage 21Qb is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

IS 210 is coupled to w end 212a of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 214a and 21 4d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intemiediate 
portion 214c. 

25 

An end 216a of a slotted taibular member 216 that def^ a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Anothv end 216c of the slotted tubular member 
216 is coupled to an end 21 8d of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 216. The third e)qF>andable tubular member 
220 further includes an unexpended intemnediate portfon 220c. another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, ttie inside and outside 
diameters of the pre-expanded ends. Z2Db and 220d, of the third expandable tubular 
member 220 are greater than the inside and outsUe diameters of the unexpended 

IntsrmecSste portion 220o. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the Inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d. 220a and 220d, of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substantis!iy equal. !n savors! sxemplsr/ enr»bcKilment3, t^e sealing men^bars, 2C8e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the weltbore casing 104. In several 
15 exempl2»y embodinients, the slotted tubular niembers, 210. 212, 218, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipelirie, or as a structural support, in several 
alternative embodiments, the slotted tubular nr)eml>ers, 210, 212, 216. and 218 are 
conventional slotted tubular members for recovering or intnxlucing fluidic materials 
20 such as. for example. oH, gas and/or water from or Into a subtenanean fonnation. 

In an exemplary embodiment, as illustrated m Fig. 2a. the system 200 Is initially 
positioned in a borehole 224 formeid in a subterranean fonnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. ^ The borehole 224 may be 

25 positioned in any c^ntatiort from vertical to horizontal. In ah exemplary embodiment, 
the upper end of the tubular support nwmber 202 may be supported In a conventlonai 
manner using, for example, a slip joint, or equivalent device in order to.pemiit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members. 210. 212, 216. and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b. a fluidic material 228 is then'x 
ir^ected into the system 200, through the passages. 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In m exempiary embodiment, as illustrated in Fig. 2c, the continued Injection of the 
fluidic material 228 through the passages, 202a and 204a. of the tubular support 
nnember 202 and the tubaSar axpsnsicr. cone 204, respectiveiy, pressurizes the 
passage lab of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plasticMy defonning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion oone 204, In particular, the 
intemwdlate non pre-expanded portion 206c of the expandable tubular member 206 is 
radialty expanded and plastically defbrmed off of the tapered external sur^ 204b of 
the tubular expansion cone 204. As a result, the sealing member 206e engages the 
friterior surface of the weilbore casing 104. Consequently, the radially expanded 
sntermediste porucn 20§c of the expandable hibuiar member 206 is ttiereby coupled to 
the weilbore casing 104. In an exemplary embodiment, the radially expanded 
intemwdlate portion 206c of the expandable tubular member 208 is also thereby 
anchored to the weiibore casing 104. 

In an exemplary embodiment, as illustrated in Rg. 2d. after the expandable tubular 
member 206 has been plastically defbrmed and radially expanded off of the tepered 
extemd surface 204b of the tubular expansion cone 204. the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to the tubular support 
mwnber 202. As a result, Hw second and third expandable tubular numbers, 214 and 
220, are radially expanded and plasticaliy defomted off of the tapered external surface 
204b of the tubular exparwion oone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plastically defomie^ off of the tapered external surface 204b of the 
tubular expansion oone 204, As a result, the sealing member 214e enge^es the 
Interior surface of the weilbore 224, Consequently, the radially expanded intermedtate 
portion 214c of the second expandabto tubular member 214 ie thereby coupled to the 
weUbore 224. In an exemplary embodfrnent. the radialy expanded Intermediate portion 
214c of the second expandable tubular member 214 Is also thereby anchored to the 
weHboTB 104. Furthermore, the continued application of the upward force to the tubular 
member 202 will tlwn displace the tubular expansion cone 204 upwardly into 
engagement.wlth the pre^xpanded end 220a of the third expandabte tubular member 
220. Finally, the cpr«nued appDcation of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered fibdsmal surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the tWrt expandable 

lllhllbir iMmhor 99n ia 
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axtemal surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the Interior surfece of the weiibore 224. Consequently, the 
radially expanded fntemnediate portion 220c of the third expandable tubular member 
220 is IheiBby coupled to the weUbdre 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
also thereby anchored to the welibors 224. As a result, the water zorw 226a and 
fluididy teolated from the targeted oil sand zone 226b. 



After completing the radial expansion and plastic defonnation of the third expandable 
tubular mernber 220, the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the weiibore 224. 

Thus, during the operation of the system 10. the ihtemiedlate non pre^xpanded 
portions. 2Q6c. 214c, and 220c, of the expandable tubular members. 206. 214. and 
220. respectively, are radially expanded and plastically defonned by the upward 
20 displacementofthetubular expansion cone 204. As a result, the sealing members. 
206e. 214e, and 220e. are displaced in the radial direction into engagement with the 
waflbore 224 thereby coupling the shoe 208, the expandable tubular member 206. the 
slotted tubular members. 210 and 212. the expandable tubular member 214. the slotted 
tubular members. 216 and 218. and the expandable tubular member 220 to the 
25 wenbore. Furthermone, as a result, the connections between tlie expandable tubular 
members. 208. 214. and 220. the shoo .208. and the slotted tubular members. 210. 
212, 216. and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members. 206. 214. and 220. and the slotted tubular members. 210. 212. 216. and 
218. after the radial expansion process, are substantlaly equal. In this manner, 
additional conventional tools and other conventional equipment ney be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for contiolEng the flow 
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of fluldic materials vwlhin and between the expanaable tubular members. 206, 214, and 
220, and the slotted tubular members, 21.0, 212. 216, and 218. 

FufttwrooTB, In the systom 200, the slotted tubular. PTismbws 210. .212, 215, and 216 
are interleaved among the expandable tubular members, 208. 214, and 220. As a 
result, because only Vna intennediatB non pre-expanded portions. 206c. 214c and 
220c of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tajbular membere. 210. 212, 216, and 
218 can be convenOonai slotted tubular members thereby significantly reducing the 
cost and complexity of the system 10. Moreover, because only the IntemiediatB non 
pre-expanded portions, 2p6c 214c and 220c, of the expandable tubular members. 
206, 214, and 220, rsspec»ryeiy, are radially expanded and plasiicaiiy defomwd, the 
number and length of tt>e interleaved slotted tubular nftembws, 210, 212, 218, and 218 
can be much greater than the number and length of the expandable tubular mwnbeis. 
In an exemplary embodiment, the total length of the intennediate non pre-expanded 
portions, 206c 214c and 220c, of the expandable tubular members. 208. 214, and 
220, rs approximately 200 feet, and the total length of the slotted tubular members, 
210. 212. 216. and 218, is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 
to the wellbore 224 by radially expanding and plastically defomilng a total length of only 
approximately 200 feet 

Furthermore, the sealing members 206e. 214e. and 220e. of the expandable tubular 
members. 206. 214. and 220, respecb'vely, are used to couple the expandable tubular 
members and the slc^ tubular members. 210. 212. 216. and 218 to the weBbore 224. 
the radial gap between the slotted tubulv menrd)W8. the expandable tubular members, 
and the wellbore 224 may be large enough to Actively eliminate the posslbnty of 
damaO to the «(pandable tubular members and slotted tubular members during the 
placement of the system SlOO within the weilboiB. 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a, 214d. 220a, 
and 220d. of the expandable tubular members, 208, 214. and 220. respectively, and 
the slotted tubular members, 210. 212. 216. and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansion, the Intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members. 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218. have inside 
w»..ww.>« VI ,.vi^ iiiMios, cmoi UIB louMti ax|i«wiuii, UIB tri»ue oiarneiers OT the 
intermediate portions. 206c 214c and 220c of the expandable tubular rnembere. 206, 
214. and 220. are equal to 7.675 inches; and the wslbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre^anded ends, 206a. 20ed, 214a. 214d. 22ba, 
and 220d, of the expandable tubular members, 206. 214, and 220, respectively, and 
the slotted tubular members. 210, 212. 216. and 21B. have outside diameters and wall 
thicknesses of 4.500 inches and 0.^ inctes. respediveiy: prior to. the radial 
expansion, the intermediate non pre-expanded portions, 206c 214c and 220c of the. 
expandable tubular members. 206. 214, and 220, respectively, have outside diameters 
of 4.000 Inches; the slotted' tubutef members, 210. 212, 216, and 218. have Inside 
diameters of 4.000 inches; after the radial expaoslon. the Inside diameters of the 
ihtennedlate portions, 206c 214c and 220c of the expandable tubular members. 206. 
214, and 220. are equal to 4.000 inches; and the wellbore 224 has an Inside diameter 
of 4.892 Inches. 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil, gas. and/or water into or from the subterranean 
formation 226b. 

Referring now to Fig. 3. an exemplary wnbodiment of an expandirt)le tubular member 
300 vtfill nowr be described. The tubular member 300 defines an Interior region 300a 
and includes a first end 300b Including a first threaded connection 300ba. a first 
tapered portion 300c an Intermediate portion 300d. a second tapered portion 300e, 
and a second end SOOf including a second threaded connection 300fa. The tubular 
member 300 further preferably includes an intermediate sealing member 300g that Is 
coupled to the exterior surface of the Intmmediate portkin 300d. 

In an exemplary embodiment, the tidiuiar member 300 has a substantiaily annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional oominerdally availabie materials $uch as. for exampie. Oilfield Country 
Tubuiar Goods (OCTG), 13 chromium steel tul)ing/casing, or i^, J55, or P110 API 
casing. 

5 In an exemplary embodiment, ttw interior 300a of tlie tubular member 300 has a 
substantially circular cross section. Furthenmore. In an exemplary embodiment, the 
interior region 300a of the tubular member Includes a first inside diameter Di. an 
intennediate inside diameter Dimt. and a second inside diameter D2. bi an vmnftoty 
embodiment, the first and second inside diameters. Di and D2, ate substantially equal 
10 • In an exemplary embodiment, the first and second inside diameters, Di and Dz, are 
greater than the Intermediate inside diameter Dm- 

The first end 3O0b of the tubular member 300 Is coupled to the intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubulw member 

15 is coupled to the intemnediate portion by the second tapered portion 300e. In an 
e)wmplary embodiment, the outside diameters of the. first and second ends, 300b and 
300f. of the ttd>ular member 300 is greater than the outside diameter of the 
intennediate portion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular merrber 300 include wall thicknesses, t^ and tj, respectively. In an 

20 exemplary embodiment, the outside diameter of the intemnediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intemnediate portion 300d of the tubular 
member 300 includes a wall thidoiess tMT- 

25 In an otemplary embodiment, the wan thidmesses ti and tz are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wail 
thIclmMses. ti and tz. are both greater than the wall thickness tm in order to optimaily 
match ttie burst strength of the first and secortti ends. 300a and 300r. of the tubular 

30 member 300 with the inlBrmediateportk)n300d of the tubular member 300. 

in an exemplary embodiment, the first and second tapered portions, 300c and 3(K)e, 
are Indinwl at an angle, a. relative to the tongltudinal direction ranging from about 0 to 
30 Gtogrees in order to optimally fecWate the radial expansion of the tubular member 
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300. In an eimmplafy embodimdnt. the fiist and second tapered portions, 300c and 
300a. prm^da a smooth transitkMi between the first and second ends. 300a and 300f. 
and the intemiedlate portion 300d, of the tubular member 300 in order to minimize 
. stress ceneentrstions. 

The Intemiedlate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exempiaiy embodiment, 
the Intennedlate sealing member 300g seals the intaifaoe between the Intermediate 
portion 300d of the tubular member 300 and the Interior surf^ of a wellboie casing 
305. or other preexisting structure, after the radial expansion and plastic defbrniatkm of 
the Intermediate portion 300d of the tubular member 300. in ah exemplary 
smbodlrrient, the intermediate sealing menAer 300g has a substantialiy annular cross 
section. In en exemplary embodiment, the outside diameter of the Intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 
ends. 300a and 300f. of the tubular member 300 In order to optimally protect the 
Intemwdiate sealing member 300g during placement of the tubular member 300 within 
the wreUbore casings 305. The intemiedlate sealing member 300g may be fabricated 
from any number of conventional oommerdally available materials such as. for 
example, thermoset or thermopiastic polymers. In an memplary embodirrwnt, the 
intennediate sealing member 300g Is fabricated from themnoset polymers In order to 
opamally seal the radially expand^ intennediate portion 300d of the tubular member 
300 with the weBbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plasticaily deformed intermediate portion 
aood of the tubular member 30O to the wellbore casing. . 

Referring to Figs. 4. and 5a to 5d, in an «(emf4ary embodiment, the tubuter member 
ado Is formed by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tobular member in 
step 410; (3) stress relieving both expanded upset ends of the tubular member In step 
415; (4) forming threaded oonnecHons in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealbig material on the outside diameter of the 
non-expanded intennedlate portion of the tubular member In step 425. 
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As niustrated in FIG. 5a, in step 405. both ends. 500a and 500b. of a tubular member 
500 are upset usir^ conventional upsetting metiiocte. The upset ends, 500a and 500b. 
of the tubular member 500 indude the waH thidmesses t, and ti. The intennediata 

Omtion SOOC nf thA tllhiilar momhAr *tnf\ t>w>fau4a«> Muk M.>«4»»» • I u 
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dtameter Dwt. In an exemplary embodiment, the waH thidtnesses t, and tj are 
std>stantlaHy equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the waH 
thidcnesses ti and t2 are both greater than the wafl thidcness tiMT in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 
500. and also to optimally facilitate the formation of threaded connections, in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b. in steps 410 and 415. both ends, 500a and 500b. ofthe hJbular 
member 500 are radially expanded using conventional radial expansion methods, and. 
then both ends. 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b. of the tubular member 500 Indude the Interior 
diameters D, and Dj. In an «(emplary embodiment, the interior diameters D, and Da 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the Interior 
diameter D^t ranges from. about 100% to 120% in order to fediltate the subsequent 
radteri expansion of the tubular member 500. 

In a preferred embodiment, the relattonship between the wall thicknesses t,. tj, and im 
of the tubular member SOO; the inside diameters 0,. Dg and Dkir of ttie tubular member 
500; the inside dianrteter DMOm of the w^bore casing, or (4her structure, that the 
tubular member 500 will be inserted into; and the oublde diameter of the 
expansion cone that win be used to radially expand the tubular member 500 within the 
w^bore casing is given by the following expression: 



Dwellbore-2*tj ^i-[(r, -t^frhD^ *tm*D^ I 
•a 



where ti = ta; and 
D, = Da. 

By satisfying the relationship given in equation (1). the expansion forces placed upon 
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the tubular member 600 during the subsequent radial exiKinsion process are 
substartialiy equalized. More generally, the relationship given In equation (1) may be 
used to calcuiate the optimal geometry for the tubular member 500 for subsequent 

— 1— ~' — — r*—' w»fwmiwM»#n VI uiv ujwutai iiieiituoi 5w an iBuT rCSufiy 

andAK rep»ring a wellbore casing, a pipeline, or a structural support 

As Uluslrated In FIG. 5c in step 420. conventional threaded connections. 500d and 
500b, are formed in both expanded ends. 500a and 500b, of the tubular member 500. 
In an e)emplary embodiment, the threaded oonnectmns. 500d and 500e. are provided 
using conventional processes for fomiii^ pin and box type threaded coraiectibns 
avayable from Attas-Bradfbrd. 

As illustrated in Rg. 5d. in step 425. a sealing member 500f is then applied onto the 
outside diamBter of the non-expanded intemwdlate portion 500c of the tubular member 
500. The sealing member SCiOf may be applied to the outside diameter of the non- 
expanded intemiedlate portion 500c of the tubular nrwmber 500 using any number of 
conventional commercially availabie methods, in a prefened embodiment the sealing 
member 500f is applied to the outside diameter of the intermediate portion 500c of the 
tubular member 500 using commercially availabie chemical and temperature resistant 
adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220. of 
the system 200 are substantially identical to. and/or incorporate one or more of the 
teachings of. the tubular members 300 and 

Refening to Fig, 8. an exemplary embodiment of tubular expanston cone 6O0 for 
radidly expanding the tubuter membere 206, 214. 220. 300 and 500 will riow be 
described. "Hw expansion cone 600 defines a passage 600a and Includes a ftont end 
6(^. a rear end 610. and a radial expansion section 615. 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of atteck d and the. second conical outer surface 625 
includes an angle of attack Qj. In an exemplary embodiment, the angle of attack d is 
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greater than the angle of attack Oj. In thte nnanner. the first conical outer surface 620 
optimally radially expands the Intennedlate portions. 206c, 214c 220c. 300d, and 500c, 
of the tubular members. 206. 214. 220. 300, and 500.' and the second conical outer 

ftiir faro !%0^ nnKmaflu raHiolK» A«r»%*»M^«» m m^ „^ ^^^^^ 
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and 206d. 214a and 214d. 220a and 220d. 300b and 300f. and 500a and 500b. of the 
tubular members, 206. 214. 220. 300 and 500. In an exemplary embodiment, the fir«l 
conical outer surfeoe. 620 indiides an angle of attack Oi ranging from about 8 to 20 
diq^ees. and the second conical outer surface 625 includes an angle of attack Oa 
ranging from about 4 to 15 degrees in onter to optinnally radiaRy expand and plastically 
defwm the tubular members. 206, 214, 220. 300 and 500. More geneiBlly, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
sj^lss cf attack that decrei»e from the front end 605 of tlto expansion cone 600 to the 
rear end 610 (rf the expanskm cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expanston cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion sectfcm 715 
Includes an outer surfece having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expansion 

20 sedton 715 provMes an angle of attack Btat constantly decreases from a maximum at 
the front end 705 of Ote expaieion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surtace of the radial 
expansion sectkm 715 nray be fomrted i»ing a plurality of adjacent discrete conical 
sectkNtt andtor using a continuous curved surface. In this manner, the region of the 

25 outer surface of the radial expanstonsectton^ 71 5 adjacent to the front end 705 of the 
expansion cone 700 may optimally radially expand the Intennediate portkms. 206c. 
214c 220c 300d. and SQOc of the tubular members, 206. 214. 220. 300. and 500. 
while the rsgton of the outer surface of the racHal expanston sedton 715 adjacent to the 
rear end 710 of the expanston cone 700 may optimdiy radlaly expand the pre- 

30 expanded first and second ends, 206a and 206d. 214a and 214d, 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile (rf the outer surfeoe of the radial 
expanston seclton 715 te selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the exparaton cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expanston cone 700 from about 
4 to IS degrees. 



In an exerriDlarv AmhnrfimAnt ffiA «i»i«.«ii9»> ^0s* »^ . . 
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5 «ubstanttelly Identical to the expansion cones 600 <ir 700. and/or ho^^ 
more of the teachings of the expansion cones 600 and/br 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300. the method 400, and/or the expandable 
10 tubular member 500 are at least parOaRy combined. 

o ~ ' **• icMvo ciiiuuuifnnni, convenuonai lemperature. (mssure, 

and flow sensors. 802, 804. and 806, respectively, are operably coupled to the- 
perforated tubulare 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors. 802. 804. and 806. respecthrely. in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a funcUon of the operating temperature, 
pressure, and flow rates within the perforated tubular men*are 145 are conventlonaL 

itefening to Fig. 9, In an alternative embodiment, a solid tubular member 905 is 
coupled to one of the fMrforated tubular membere 145 by radially expanding and 

25 piasUcaKy defbnmlng the solid tubular member into engaigement with the peribreted 
tubular member in a conventional manner and/or using one or more of the radial 
expansion methods disclosed in ope or more of the following: (1) U.S. patent 
application serial no. 0»454,139, attorney docket no. 26791.03.02. filed on 12«/1099, 
(2) U.S. patent application serial no. 09«10,913, attorney dod(et no. 25791.7.02. filed 

30 on 2«3/2000. (3) U.S. patent application serial no. 09/502.350. attorney dodwt no. 
25791.8.02. filed on 2/10^0. (4) U.S. patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent appOcation serial 
no. 09/523.460. attorney dodcet no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512.895. attorney dodcet no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/511,941. attorney dodtet no, 25791.16.02. filed 
on 2/24/2000, (8) U.S. patent applicatibn serial no. 09/586.946. attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
sttcmsy docket no. 25781.23.02, filed en 4/2S/2CGG.. (10) PCT patent appiioatlon seriai 
no. PCT/USOQ/18635, attorney docket no. 2S791 .25.02, fHed on 7/9/2000, (11) U.S. 
prwrisional patmt application serial no. 60/162.671 , attorney docket no. 25791.27. filed 
on 1 1/1/1 M9. (12) U.S. provisional patent application serlai no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. proviakNial patent applicatkm serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provisional patent applk»tk»n serial no. 60/159.039, attorney docket no. 25791.36. filed 
on 10/12/1999. (15) U.S. provteional patmt application serial no. 60/159.033. attorney 
docket no. 25^1.37, filed on 10/12/1^. (16) U.S. provisional patent appDcatton serial 
no. 6W212,359, attorney docket no. 26791.38. filed on 6/19/2000. (17) U.& provlstonal 
patent application serial no. 60/165,228. attorney . docket no. 25791.39, .filed on. 
11/12/1999. (18) U.S. provlstonal patent application serial no. 60/221.443, attorney 
docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46, fiJed on 7/28/2000. (20) U.S. provisional 
patent appllcatk>n serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237.334. attorney 
docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appOcatton serial no. 60/262,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provlstonal patent application serial no. 60/259.486, attorney 
docket no. 25791.52, filed on 1/3«001; (25) U.S. provlstonal patent applicatton serial 
no. 60/303,740, attorney docket no. 25791.61, fitod on 7/8/2001; (26) U.S. prx>vistonal 
patent appilcatkm serial m. 60/313,453, attonney docket no. 25791. 59/ filed on 
W20/2001; (27) U.S. provistonal patent appNcatton serial no. 60/317,985. attorney, 
docket no. 25791.67. filed on 8W200i: (28) U.S. provlstonal patent appDcatton serial 
no. 60.318.388. attomay docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 
utility patent applteation serial ho. 09/969,922, attorney docket no. 25791.69. filed on 
10ra/2001. the disclosures of wfilch are incorporated herein by reference. In this 
manner, the solid tubular memlwr 905 fluWidy seals the radial parages fbmted in the 
perforated tubular memtwr 145 thereby preventing the passage of flukfo materials 
and/or fonnatton materials through the perforated tut>ular memt>er. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubuten* memt>ers 145 are sealed by injecting a hardenatrie fluidic sealing 

mo froWol 1 f\f\K \rk^r\ Hvo roWiot MMAMtrw«*« Ip* fK^ ^ ^- * ...^^.l.-.- 

5 positlorting a dosed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventiona! sealing members 1015 and 
1020 then seal the interfooe between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
Injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing immberB, 1015 and 1020. are then removed from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured seating materia! 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an altemath^ embodiment, as Illustrated In Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defomned Into contact with the sunrounding formation 125 thereby compressing the 
sumoundlng fomDation. In this manner, ttie sunpunding formation 125 is maintained in 
a state of compression thereby stablfizing the surrounding formation, reducing the flow 
of loose particles from the surrounding formation into the radial openfttgs of the 
perforated tubular member 145, and enhancing the recovery of hydrocartx)ns froni the 

25 surrounding fomwflon. 

In an alternative embodiment, a seismic source 1105 Is positioned on . a siurface 
location to tfiereby impart seiismic energy Into ttie fomiation 125. * In titis manner, 
particles lodged In the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings theret)y enhancing the subsequent recovery of 
hydrocarii)ons from the formation 125. 

In an alternative embodiment, after the perforated tubidar member 145 has been 
radiaOy expanded and plastically fomied into contact with tt^e surroiAiding fomiation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an Impulsive load is applied to ihe perforated tubular member. The impulsjve load may 
be applied to the perforated tubular rnember 145 by applying tfra load to tiie end erf the 
apparatus 130. The fmi;>ijfeiVa iood is men ifdnsierred io Ihe sunoundtng fDmnation i25 
5 thereby compacting and/or siunifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the fbmiation 125 is enhanced. 

In an aKmatlve embodiment, as illustratad in Fig. 12, a wellbore casing 1205 having 
one or more perforattons 1210 is positioned within the welibore IDS that traverses 0ie 

10 fonnation 125. When the apparatus 130 is positioned within the wellbore 105» one or 
mora of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and pidsiicaiiy defomned into contact with the weiibors casing 1205 thereby 
compressing the surrounding fomiation 125. In this manner, the surrounding formation 
125 is maintained in a state of compression therein stabilizing the surrounding 

15 formation, redudng the flow of loose particles from the sunounding formation Into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart)ons from the surrounding fonnation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seismic energy into the formation 125. In this manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhandng the subsequent recovery of 
hydrocartMms from the fonnation 125. 

25 in an altemath^ embodbnent, after the perforated tubular member 145 has been 
radially expanded and plastically formed Intb contact with the wellbore casing 1205, 
thereby coupling the perforated tububr member 145 to ttie sunounding formation, an 
bnpulsive toad Is applied to the perforated tubular member. The impulsive load may be 
applied Io the perforated tubular member 145 tiy applying the load to the end of the 

30 apparatus 130. The impulsive load is then transfened to the surrounding fonnation 125 
thereby compacting and/or slurrifying the surrounding fomiation. As a result, the 
recovery of hydrocarbons from the fonrotion 125 is enhanced. 
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RefeiTing to Fig. 13. in an alteniative embodimenl, one or nrwr© perforated tubular 
members 1305 are coupled to one of the perforated tutHJiar membeis 145 by radiaiiy 
expanding and plastically defomoing the perforated tubular member into engagement 

with th» nArfnmfArl ti ih i ila r mAmhor m a /vvp«im»mAmm»%i .,^u^^ . ^ ^ 
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5 of the radial expansion methods dtsciosed In one or more of the following: (T) U.S. 
patent application serial no. 09/454,139. attorney dodtet no. 25791.03.02. filed on 
12^/1999. (2) U.S. patent applicab'on serial no. 09/510.913, attorney docket no. 
25791.7.02. fiied on 2«>3«000. (3) U.S. patent application serial no. 09^02,350. 
attorney docket no. 26791.8.02. filed on 2/1W2000. (4) U.S. patent applicatkm serial 
10 no. 09/440.333. attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
applicatwn serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000. 

— ^..w,.,. aoiwi Mu. wwu i^.oSg, auDmey docKet no. 25791.12.02, fBed 

on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2«4/2000, (8) U.S. patent appllcatton serial no. 09/588,946, 
15 attorney docket no. 25791 .17.02. filed on 6/7/2000. (9) U.S. patent appHcatkm serial 
no. 09/559.122, attorney docket nb. 25791J23.02. filed on 4/26/2000. (10) PCT patent 
applicatton serial no. PCT/US0W18635. attamey docket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. provisional patent application serial no. 60/162.671, attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent application serial no. 

20 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent appflcafion serial no. 60/159,082. attorney docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provisional patent application serial no. 60/159.039. attorney 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provisional patent application seilal 
no- 60/150,033, attorney docket no. 25791.37. filed on 10/12/1999. (16) U.S. 

25 proviskMial patent application serial no. 60/212,359. attorney docket no. 25791 .38. filed 
on 6/19/2000, (17) U.S. provisnrial patent appHcatk>n aerial no. 60/165.228, attorney 
docket no. 25791.39. filed on 1 1/12/1999. (18) U.S. provisional patent application aerial 
no. 6QQ21.443. attorney docket no. 25701.45. filed on 7/28«000, (19) U.S. praviaional 
patent application serial no. 60/221.845. attorney docket no. 25791.46. filed on 

30 7/23/2000, (20) U.S. proviskMial patent appOcation serial no. 60/233.638. attorney 
docket no. 25791.47, filed on 9/18/2000. (21) U.S. provisional patent application serial 
no. 60Q37,334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60/270,007. attorney docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent applteation serial no. 60/262.434, attorney 
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docket no. 25791,51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 6W259,488, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent appTication serial no. 60/303.740, attorney doci<et no. 25791.61, filed on 
7/8/2001; (26) U.S. prowsions! pstentappllcsticn serial no. 80,'313.453, attomsy docket 
5 no. 25791.59. filed on 8«0«001; (27) U.S. provisionai patent application serial no. 
60/317,985. attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provfeional 
patent application serial no. 60018.388. attorney docket no. 25791.67.02. filed on 
9/10/20O1; and (29) U.S. utility patent applicatkm serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001. ttte disclosures of which are incorporated herein by 
10 reference. In this nwnner, the perforated tubular member 905 modifies the flttw 
characteristics of the pwforated tubular member 145 thereby periTMttiiig the operator of 
the appa.'stus 1^ to modify the cvaai! ficw ^aratAerist'ra of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-vray valve 1405 such as. 
15 for example, a check valve fluldidy couples the interior of a pair of acQacent perforated 
tubular members, 146a and 145b. that extract hydrocartxjns from corresponding 
subterranean zones A and B. In this manner,, if ajne B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as ilhslrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1 505, In this 
manner, the operational effidency of the extradton of geothermal energy is significantly 
enhanced due to the increased intemal diameters of the various radially expanded 
25 elements of the apparatus 130 that pemnit greater volumetric flows. 

In an aftemative endxxlbnent, the perforated tubular members. 145, 210, 212, 216, 
218. and 1305 of the apparatus 130 may be deaned by further radial expansion of the 
perfiorated ti*ular members, in an exemplary embodiment, the amount of further radial 
30 ei^anston required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that indudes a zonal isolation assembly induding 
one or more solid tubular members, erch sdki tubular member induding one or mora 
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external seals, and one or more perforated tubular memljers coupled to the solkJ 
tutHilar members, and a shoe coupled to the zonal isoiaUon assembly, in an exemplary 
embodiment, the zonal isolation assembly further Includes one or nrore Intemnedlate 

5 members, each mtarmedlate solid tubular mentier including one or more external 
seals. In an exemplary enrtxxliment. the zonal isolation assembly further includes one 
or mors valve members for controlling the flow of fluMic materials between the tubular 
members. In an exemplary embodiment, one or more of the intennediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that Includes a zonal isolation assembly that 
iridudes one or more primajy solid tubuiars, each primary solid tubular including one or 
more external annular seals, n perforated tubuiars coupled to the primary solid 
tut)ulars. and intennediate solid tubuiars coupled to and interleaved among the 
15 perforated tubuiars, each intennediate solid tubular including one or more ext'emal 
annular seats, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbofB has also been described that Includes positioning one or more primary solid 

20 tubuiars within the wellbore, the primary solid tubuiars traversing the first subten^nean 
»ne, posIUoning one or more perforated tubuiars within the vi^libore, the perforated 
tubuiars traversing the second sublenranean zone, fluldicly coupling the perforated 
tubuiars arKt the primary solid tubuiars, and [weventlng the passage of fluids from the 
first sU>ten«nean zone to the second subterranean zone within the wellbore external to 

25 the sou and perforated tubuiars. 

A method of extracting materials from a producing subt^ranean zone In a welibore, at 
least a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or more primary solid tubuiars within the wellbore, fluididy coupling the 
30 primary solid tubuiars with the casing, positioning one or nwre perforated tubuiars 
within the welibore. the perforated tubuiars traversing the producing subterranean 
zone, fluldicly coupling the perforated tubuiars with the priniary solid tubuiars, fluididy 
isoteting the producing subtenranean zone from at least one other subtenanean zone 
within the weHbore, and tliMkty coupling at least one of the perforated tubuiars vimh the 
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prtxJucing subterranean zone. In an exemplary embodiment, the method further 
•includes oonteilabiy fiuididy decoupling at least one of the prorated tubulars fiom at 
least one other of the perforated tubulars. 

5 An apparatus has aiso been described that includes a subterranean fonmation including 
a welibore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more sdid tubular members, each soDd tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the weHbore coupted to the 

10 zonal eolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fonned by a radial expansion process performed withni 
me weiibore. in an exemplary embodiment, the zonal isolation assemUy further 
indudes one or more Intenmediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each Intemiediate solid tubular member 

15 including one or more external seats, wherein at least one of the solid tubular 
members, the perforated tubular mernbers, and the Intermediate solid tubular members 
are formed by a radial expansion process perfbrmed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intemnediate solid tubular membe.rs include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perlbrated tubular 
rr)eml>ers. 

25 An apparatus has atso been described that includes a subtenanean formation Including 
a weilbore. a zonal isolation assembly positioned vtrtthin the wellbore that Includes one 
' or nrKxe primary solid tubulars, each prinriay solid tubular including one or more 
external annidar seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intmnecfiate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intemiediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary solid tubuiars, the perforated tubulars, and the Intermediate solid 
tubulars are fomned by a radial expansion process performed within the wellbore. 
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A methoci of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has a^ been desoibed .that incfudes positioning one or more primary sofid 
tubuisurs within the wellbore» the primary solid tubulars traversing the first subterrmean 
zons, pcsiticnir^ one cr rrioro psrforaied tubulars with^i the wellboro. the perforated 
tid>ulars traversing the seomd subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidlciy coupling 
the perforated tubulars and the piima^ sdid tubulais, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone wRhin the 
wellborB external to the primary solid tubulars and perforated tubulars. 



A method of extracting materials from a producing subterrenean zone in a wellbore, at 
least a portion of the wdiibora iriduding a easing, has also been described thai includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the welibors. the perforated tubulars traversing the 

15 producing subterranean zone. radiaHy expanding at least one of the primary solid 
tubulars and the perforat^J tubulars within the wellbore, fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the producing subterranean zone from at least one 
other subtenranean zone within the wellbore, and fluididy coupling at least one of the 

20 perfbratcfd tubulars with the produdng subtenanean zone. In an exemplary 
embodiment, the method further indudes oontrdlabiy fluldicfy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a.subterranean formation Induding 
. 25 a wellbore, a zonal isolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned within the w^lbore, each solid tubular member 
induding one or more external seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interieaved among the soHd tubular membeis, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly, in an 
30 memplary enrbodlment, the zonal isolation assembly further comprises one or more 
vah^ members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular members indude one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means fbr positioning one or more 

pNmary SOikj tiiuUienS vrniin Ui6.We!iu0r&, urn piimaiy SOiiu tuiiuial^ uaVeising the ftrst 

S subterranean zone, means fbr positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars iraversins the second subterranean zone, mems for 
fliddidy coupling the perforated tubulars and the primary solid tubulars, and mearis for 
preventing the passage of fluids from the first subtenfanean zone to the second 
subterrar^an zone within the wellbore extemal to the primary solid tubulars and the 
10 perforated tubulars. 

A system for exirading materials from a producing subterranean zone in a weiibore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, nDeans for 

15 fluidlcly ooupling the primary solid tubulars with the casing, means fbr positioning one 
or more perforated tubulars within the wellbore, the paribrated tubulars traversing the 
producing subterranean zone, means forfluldidy ooupfing the perforated tubulars with 
the primary solid tubulars, means for fiuididy isolating the producing subterranean zone 
from at least one other subtenanean zone within the wellbore, and means for fiuididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone, 
in an exemplary embodin^ent, tiie system further includes means for oontroliat>iy 
fiuididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second sid>tBrranran zone in a 
weiibore has also been described that indiAies means for positioning one or more 
prirhary solid tubidars wittiin the weiibore, the primary sdid tubulars traversing the first 
subterranean zone, nieans for positioning one or more perforated tubulars vi^in the 
wellbore, the perforated tubulars traversing the second subtenranean zone, means for 

30 radially expanding at least one of the pnrnaxy sofid tubulars and perforated tubiriars 
within the wellbore, means for fiuididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subtenranean zone to the second subtenranean zone within the weiibore extenial to the 
primary soBd tubulars and perforated tubulars. 
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A system for extrac&)g material from a producing subterranaan zona in a weiibore. at 
least a portion cf the wallbore including a casing, has also been described that includes 

r«^"-^*»tfy wira wi Hi Htioi J wiHi tuwuicii9 wimnt uto Yvouuure, rt^ans lor 

positionirg one or more perforated tubuiars within the wellt)ore. the perforated tubulars 
traversing the producing sutrtenanean zone, means for radially expanding at least or)e 
of ttie primary solid tubutors and the perforsfted tut>ulars within the wellt)ore, means for 
fluididy coupling the primary solid tutujlars with the casing, means for fluididy coupling 
the perforated tiAulars with the solid tubulars. means for fluldlcly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
weiibore. and means for fluididy coupling at least one of the perforated tubulars with 
the producing subterrarisan zone, in an exemplaiy embodiment, the system further 
includes means for controliably fluididy decoupling at least one of the perforated 
tubulars from at least one other of ttie perforated tubulars. 

A system for isbiating subtenanean zones traversed by a vi^dbore has also been 
described that Indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage flurdidy coupled to the first passage 
coupled to an end of the tubular support member and conprising a tapered end, a 
tubular liner coupled to and supported by the tapered end of the tubular expansion 
oorie, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandable tubular members that each 
indude a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 
sealing member ooupfed to the exterior surfiace of the Intermediate portion, and one or 
more slotted tubular member^ coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter cf the tubutar expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end porticKis are greater than the wall 
thidihess of the '^tennediate portion. In an exenplary enrtfxxUment, each expandable 
tubular member further indudes a first tubular tnansitlonary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitlonary member coupled behiveen the second expanded end portion and the 
intemiediate portion, wherein the angles of Indinatlon of the first and second tubular 
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transltlonary members relative to the intermediate portion ranges from at)out 0 to 30 
degrees. In an exemplary embodiment the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 pemni of the outside diameters of 
the first and second expanded end pertfcns, !n an exemplary Gmbcdiir,snl, the burst 
5 strength of the first and second expanded end porikms is substantialiy equal tb the 
burst strength of the intermed»te tubirtar section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second exparMled end portions to the 
interior diam^r of the intemfiediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment the relationship between the wan thidmesses ti. X2, and tm 

10 of the first expanded end portion, the second expanded end portion^ and the 
intemiedlate portion, respertively. of the expandable tubular members, tte inside 
diameters Dt, D2 and Dint of the first expanded end pcfucn, the second expanded end 
portion, and the Intermediate portion, respectively, of the expandable tubular members, 
and the Inside diameter Dy^^ of the weilbone caslr^ that the expandable tubular 

15 n^ember will be inserted Into, and the outside diameter Dcow of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 

wherein t, = I2; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular e)g3arttion cone. In an exemplary embodiment the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exempbry embodiment, the angle of attack of the outer surfeioe of the parabdoM body 
increases In a continuous manner from one end of ttie paraboloM body to the opposite 
end of the parabokxd body. In an exenq)lary enrdKx&nent ths tubular liner comprfees 
a plurality of expandable tubular members; and wherein the other tubular members are 
interteaved among the expandable tubular members. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner withfri ttie wellbore. and radially 
expanding one or more discrete portions of the tubular Hner Into engagement vAVtt the 
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wellbore. [n an exemplaiy embodiment, a plurality of discrete portions of the tubular 
finer are radially expanded Into engagement vwth the wellbore. in an exemplary 
embodiment, ttw remaining portions of the tubular liner are not radially expanded. In 
' *5®n!5p!2Jy embedimsnt, ens of the discrsts pcrtfens of the tubular liner is radia!^ 
expanded by Injecting a fluidic material into the tubular Rner, and wherein the remaining 
ones of the discrete poitlone of the tubular liner are radlplly expanded by pulling an 
expansion cone through the remaining ones of the discfete portions of the tubular Hner. 
in an exemplaiy embodiment, 0te tidNJlar ilner comprises a plurality of tubular 
merfibers: and whersin one or more of the tubular members are radially expanded Into 
engagement with the wellbore and one or more of the tubular members are not radiaHy 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
hibular members that are radially expanded Into engagernent with the weiibore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded Into engagement with the weiibore. In an 
exenvlary embodlinent. the tubular iirjer Includes one or more expandable tubular 
members that each include a tubular body comprising an. Intemiediate portion and firet 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
«r equal to the maximum Inside diameters of the expandable tubular members, in an 
eromplary embodiment, the tubuio- liner Includes a plurality of expandable tubular 
members; and wherein flie slotted tubular members are interieaved among the 
expandable tubular members. 

A system for isolating subtenaneat) nnes travefsed by a weiibore has also been 
described that indudes means for positioning a tubular liner within the wellbore. and 
means for radialiy expanding one or more discrete portions of the tubular liner into 
engagement with the weiibore. In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded Into, engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular Dner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by Injecting a fluldic material into the tubular linen and wherein the 
other decrete portions of the tubular liner are radially expanded by pidHng an 
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expansion oone through the other discrete portions of the tubular lirar. In an 
exemplary embodiment, the tubutar finer Includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially 6)q3anded into engagement 
with five VfeSbcre and ono or mors of the tubular members are not radially expanded 
5 into engagement wdth the wellbore. In an exen^lary embodiment, the tubidar manors 
that are radially expanded Into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean formation defining a borehole, and a tubular liner positioned in and 
ooupied to the borehoie at one or mora discrete iccaucns. In an exemplar/ 
embodiment, 0ie tubular liner Is coupted to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehoie hy 

15 a (^ooess that Includes positioning the tutHjIar liner within the borehole, and radially 
expanding one or mors discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of tfve tubutar liner are rK}t radially expanded. In 

20 an exemplary embodiment one of the discrete portions of the tubular liner is radl^ly 
expanded by inieding a fiuidic material into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radfaljy expanded into engagement with the borehoie and one 
or more of the tubular mennbers are not radially expanded into enga^ment with the 
borehole. In an exemplary embodiment, tiie tubular members that are radially 
expanded into engagement with the borehole include a portkxi that is radially 
expanded into engagement with the borettde and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary erritxxliment, prfor to 
the radial expansion the tubular liner Includes one or moiB expandaUe tubular 
members that each include a tubular body comprising an intermedrate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
porVbd, and a sealing member ooupied to the exterior surface of the intermediate 



portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the biside diamaters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expmdable tubular members. In an 
sxampbr/ ombo^manS, the tabular SHiar inciuues a plv^y of expandabie iubuiar 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that indudes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 . external seals, one or more perforated tubular membere coupled to the solid tutnilar 
members, one or more flow control valves operably coupled to the perforated tubular 
niembera for contrc^Hrig the Tmi of fluidic materiais through the peiforated tufauiar 
members, one or riiore temperature sensors operably coupled to one or more of the 
perforated tubular nr>embers for monitoring the operating temperature wBhin the 

15 perforated tubular membere, one or moce pressure sensors operably coupled to one or 
more of the perfbrated tubular membere for monitoring the operating pressure within 
the perfbrated tubular membere, and one or more flow sensors operably coupled to 
one or more of the perforated tubular membere for monitoring the operating How rate 
within ttw perforated tubular membere, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably ooupled to the flow control valves, the temperature sensors, 
the pressure sensore, and the flow sensore for monitoring the temperature, pressure 
and flow sensore and controlimg the operation of the flow oontarol valves. At least one 
of the solid tubular membere and the perforated tubular membere are fonned by a 
radial expansion process perfonmed within the weltbore. 

25 

A method of isolating a firet subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes poseitloning one or more solid tubulare 
within the wellbore, the solid tubulars traveraing the fIret subterranean zorie, positioning 
one or more perforated tubulare within the wellbore, the perforated tubulare traversing 
30 the second subterranaan zone, radially mpanding at least one of the primary sdid 
tubulare and perfbrated tubulare within the wellbore, fliMicly coupling the perfbrated 
tubulare and the solid tubulare, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulare and perforated tubulare, nrxxiltorlhg the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars, and controlling 
the flow of fluidic nnaterials through the perforated tubulars as a funcUon of the 
nrKHvitored operating temperatures, pressures, and flow rates. 

5 A niethod of exbacNng mat^ls from a produdng subterranean zone in a wellboie. at 
least a portion of the weObore induding a casing, has also been described that tndudes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the weilbofB, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore. fluldidy coupling the sdid tubulars with the 
casing, fiuidicty coupling the perforated tubulars with the solid tubulars, fluidicly 
iSolatlr^ the prcducsr^ sifbtefianean zor^ fto^ at least one oth^r subterranean jorie 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subten^nean zone, monitoring the operating temperatures, pressurss, and 

15 flow rates within one or rrore of the perforated tubulars, and controlling the flow of 
flufdic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenrartean zone from a second subterranean zcme in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars wKhln the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore, ttie 
perforate tubulars traversing the second subterranean zone, means for radiaily 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling ttie perfbrated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
suUervanean zone within the wellbore external to the ^kJ tubulars and perfbrated 
tubulars, means for nmitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated hibuiars. and means for controOing the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operatir^ temperatures, pressures, and flow rates. 

A system for extracting n^aterials from a produdng subten^anean zone in a weBbore. at 
least a portion of the wellbore including a casing, has also been descra>ed that includes 
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means for positioning one or more soiM tubulais within the weltt>ore, means for 
positioning one or more perforated tubuiars within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, means for radialiy expanding at least one 

of the solid tiJhulafS anrt Mm nawlnraM hiKiils^ 

- , — w.^.^ vTiuini uio noiiui/rcy iiRmiKf lur iiuiafciy 

coupling the solid tubuiars with the casing, means fbr fluidicly oouping the perforated 
tubuiars with the solid tubuiars. msans for fluidicly isdaling the producing subterranean 
zone from at least one other subtsnanean zone within the weilbore. means fbr fluidicly 
coupling at least one of the perforated tubuiars with the'produdrig subterranean zone, 
means for monitoring the operating temperstures. pressures, and flow rates within one 
or mofB of the perforated tubuiars. and means for controiing the flow of fluidic 
materials through the perforated tubuiars as a function of the monitored operating 
temperstures. prssSurss, and flow ratss. 

An apparatus has also been described that mdudes a zonal isolation assembly, 
including: one or more soHd tubular members, each soHd tubular msmber including one 
or more external seals, one or more perforated tubular members each Including radial 
passages coupled to the sdld tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular membere. and a 
shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fom>ed by a radial expansion 
• process performed within the weilbore. and the solid tubular liners are fbmied by a 
radial expansion process perfomwd virithin the weilbore. 

25 A method of isolatfng a first subtenanean zone from a second subterranean zone in a 
weilbore has also been described that mdudes positioning one or more solid tubulara 
withbi the weilbore. the solid tubuiars traversing the first subterranean zone, 
one or mora perforated tubuiars each including one or more radial passages within the 
weilbore. the perforated tubuiars traversing the second subterranean zone, radially 

30 expanding at least one of the sofid tubuiars and perforated tubuiars within the weilbore. 
fluidpdy coupling the perforated tubuiars and the primary solid tubulara. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore extemal to the primary solid tubulara and perforated tubulara. 
positioning one or more solid tubular liners within the Interior of one or more of the 
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perforated tubuiars. and radially expanding and plastically defonming the sofid tubular 
liners wittiin the interk^r of one or more of the perfcaated tubuiars to fluididy seal at 
least some of the radial piassages of the perforated tubuiars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
teast a portion of the weltbore Including a casing, has also been described that Includes 
positioning one or more solid tubuiars within the welibore, positioning one or more 
perforated titulars each Indudir^ we or more radial passages within the wellbore, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the weilborep ftuidicly 
coupling the solid tubuiars with the casing, fluidicty coupling the perforated tubuiars 
with the solid U;bu!ars, f.u!didy isolating tha producing subterranean zone from at teast 
one other subten^nean zone within the wellbore, fluididy coupling at least one of the 
perforated tubuiars with the produdng subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubuiars, and 
radially expanding and plastlcally defonning the solid tubular liners within the Interior of 
one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubuiars. 

20 A system for isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has aiso been described that indudes means for petitioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean, zone, 
means for positioning one or more perforated tubuiars each induding one or more 
radial passages within the wellbore, the perforated tubuiars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore, means for fluididy coupling the perforated 
tubuiars and the solid tubuiars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbora external to the 
primary solid tubuiars and perforated tubuiars, means for positioning one or mora solid 

30 tubular liners within the interior of orte or more of the perforated tubuiars, and means 
for radially expanding and plasticalty deforming the solid tubular liners within the interior 
of one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubuiars. 
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According to another aspect of the present invention, a systenrt for extracting nnaterlals 
from a producing subterranean zone in a vtfelli)6rB» at least a portion of the wellboire 
inducting a casing, has also been described that includes means for positioning one or 
nrKMB soikl tubuiars within the welibore, means Ibr positioning one or more perforated 
5 tubuiars each including one or more radial passages within the weilbore. the perforated 
tubuiars traversing the producing subterranean 2one» means for radially expanding at 
least one of the sdid tubuiars and ttte perforated tubuiars within the welibore, nneans 
for fluidicty coupling the solid tubuiars with the casing, means for fluidicty coupling the 
perforated tubuiars with the solid tubuiars, rraans for fluididy isolating the produdng 

10- subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone; means fhf posiHonlng one or more soiki tubular liners within the 
interior of one or nrrore of the perforated tubuiars, and nneans for radially expanding and 
plastically defomriing the sdid tubular liners within the interior of one or nfK^re of the 

15 perforated tubuiars to fluididy seal at least some of the radial passages of the 
perforated tubuiars. 

An apparatus has also been described that Indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
20 or mora external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least seme of the radial 
passages of the perforated tubidar mmibers, and a shoe coupled to the mnal isdation 
assembly. 

25 

A mettod of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that inckides positioning one or more solid tubuiars 
within 0ie wellbore. the solid tubuiars traversing the first sid>^ranean zone, positioning 
one or more perforated tubuiars each indixiing one or more radial passages within the 
30 wellbwe, the perforated tubules traversing the second subterranean zone, radially 
expanding at least one of the sdid tubuiars and perforated tubuiars within the wellbore, 
fluididy coupling the perforated tubuiars and the prinrary solid tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within me wellbore external to Oie primary sdid tubuiars and perforated tubuiars, 
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sealing cSf an annular region within at least one of the perforated tubutars» and injectir>g 
a hardenat>le fluldic sealing material Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radid passages of the perforated bibulars. 

5 A method of extracting materials from a producing subterranean zone in a vvellt)ore, at 
least a portion of Vhe welllx)re Including a casing, has also been described that includes 
positioning one or more solid tubi^rs within the wellbore; positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, tt^ 
perforated tubulars traversing the producing subtenranean zone» radially expanding at 

10 least one of the solid tubulars and the perforated tubulars wifriin the wellbore, fluidicly 
coupling the solid tub^ars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars^ fjuldidy jsotsting the produc^g subteriBnean zone Itotn et least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 wimin at least one of the perforated tubulars, and injecting a hardenable fluldic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars, 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that Includes means for positioning one or more solid 
tubulars witMn the wellbore. the solicl tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, mecms for radially expanding at teast one of the solid tubulars and 
25 perforated tubulars witMn the wellbore, mesuis for fluidicly boupDng the perforated 
tubulars arKf the solid tutMjIars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore ext^rtai to the 
primary solid taibulars and perforated tubulars. means for sealing off an annular region 
within at least one of the perforated tubulars. and means for Injecting a hardenable 
30 fluldic sealing material into the sealed annular regions of the perfcrated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or nrare perforated tubulars each Including one or tnarB radial 
passages within the wallbore, the perforated tubuteirs traversing the producing 
subtenanesn zone, means fcr r^dsaSy expanding at teas! ens cf the solid tube's ^ 

5 the perforated tutHilara within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, meahs for fluididy ooupling the perforated tubulars with the 
send tubulars, means for flutdidy isolating the producing subterranean zone from at 
least one other subterranean zone witNn the wallbore, means f6r fluididy coupling at 
least one of the perforated tubuteirs with the produdng subterranean rone, means for 

10 seating off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing nriaterial into the sealed annular regions of the 
perfbratad tubuiars to sea! off at least scn^ cf the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean formation rnduding: one or 
more solid tubular memt)ers, each solid tubular member induding one or more external 
seals, one or more perforated tubular memt>er8 coupled to the solid tubular nrtembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

^ members and the perforated tubular members are fonmed by a radiid expansion 
process performed within the wellbore, and at least one of the perforated tutHilar 
members are radially expanded Into Irttimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members tfiat are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subterranean formation. 

A method of isoteting a first subt^ranean zone from a second subterranean zone in a 
welfeors has also been descrit>ed that Indudm positioning onis or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding ana or more radial 
passages^ the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the peiforated tubulars into intimate contect 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and prevmting the passage of fluids from the first subterranean zone to 
the second sutiterranean zone vwthin the wel!t>ore external to the solid tubulars and 
perforated tubulars. In an es^ptary embodiment, the perforated tubulars that are 
radially AxrimdAd infn Intimate oon^ct with the second subterranean 

5 the second subterranean zone. In an exenq)lary embodinnent, the method further 
includes \dbrating the second subterranean zone to increase tte rate of recovery of 
hydrocart>ons from the second subterranean zone. In an exemplary emt)odiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 * with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
sxfsnded Into Intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocart)on8 from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passage, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 lee»t one of the solid hibulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars Into Intimate contact with the 
produdrig subterranean zone, fluidicly coupling the solid tubulars with the casing, 
fluldicly Gouping the perforated tubulars with the solid tubulars, fluidicly isolating the 
producing subterranean zone from at least one other $ut)terFanean zone within the 

25 wellbore, and fluidicly coupling at least one of the perforated . tubulars with the 
producing subterranean zone, In an exemplary embodiment, the perforated tubulars 
that are radiirily expanded into intimate contact with 'the producing subterranean zone 
compress the producing subtenanean zone. In an exemplary enriXKlimeht, the method 
further Includes vibrating the produdr^g subterranean zone to increase the rate of 

30 recovery of hydrocarbor» from the prcxfuctng subtenanean zone. In an exemplary 
embodiment, the method further includes vibrating the producing subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate oontad with the produdng subtenanean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded Into ihtimata contact with the pnxiucing subterranean zone to 
increase the rate of recovery of hydrocarttons from the producing subterranean z6(\b. 



A systen^ for isoteting a first subteirar;csn zone frcT s second subti^nsar^ zone !n a 

5 weUbore has also been described that includes means for positioning one or rnore solid 
tubulara within the wetlbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars wifliin the welttxm each 
indudmg one or more radial passages, the perforated tubulars traversing the'second 
subtenanean zone, means for radially expanding at least one of the soDd tubulars and 

1 0 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into iiitlmate contact with the second subtenanean zone, means for 
fiuidiciy coupiing the perfomted tubulars and the sofid tubulars, artd means for 
preventing the passage of fluids Irom the first subtenanean zone to the secorKl 
subterranean zone within the wejibore external to the solid tubulars and perforated 

15 tubulars. In an ex^plary embodiment the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with tl^ second subtenanean zone 
comprises means for compressing the second subtenanean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartxvis from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone te dean the radial passages of the perforated tubulars 
thai are radially expanded into intbnate contact with the second subterranean zone. In 
an exemplary embod&ment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are raidialiy expanded Into iritimate 

25 oontact v^th the second subterranean s>ne to increase the rate of recovery of 
hydrocartx)ns from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone in a weilbore. at 
least a portion of the weilbore including a casing, has ateo been described that includes 
30 means for positioning one or more solid tubulars within the weHbore, n^ns for 
petitioning one or more perforated tubulars within the weilbore each induding one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least or^ of the solid tubulars and the perforated 
tubulars within the weilbore, means for radially expanding at least one of the perforated 
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tubiters into viflmate contact with the producing subterranean zone, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupflng the perforated 
tutHriars with the solid tubulars. means for fluidicly isolating the producirtg subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 

5 .fluididy coupling at least one of the perforated tubulars with the producing 
subtenanean zone, in an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

10 the producing subterranean zone to Increase the rate of recovery of hydrocartxsns from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
bidudes means for vibrating the producing subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subtenranean zone. In an exemplary embodiment, the system 

15 further Indud^ means for applying an* impulsive load to the perforated tubulars that 
are radially expanded into Intimate contact with the producing subtenrafiean zone to 
increase the rate of reoovery of hydrocarbons from the producing subtenranean zone. 

An apparatus has also been described that indudes a »>nal isolatton assembly 
20 posiltoned within a wellbore that traverses a subterranean formation and indudes a 
perforated welbore casing. Including: one or more solid tubular members, each solid 
tubular member Induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At Jeast one of the scM tubular members and the perforated 
25 tubular members are fonmed by a radial, expansion process perfbmied within the 
wellboTB, and at least one of the perforated tubular members are radiaily expanded Into 
intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
. p^forated tubular members that are radially expanded Jnto intimate contrct with the 
perforated casing compress the subtenranean formation. 

30 

A method of isolating a first subtenranean zone from a seo^nd subterranean zone in a 
weHbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tulHJlars 
within the welbcm, the solid tubulars travwsing the first subterrar^n zone, positioning 
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one or more perforated tubulars within the wellt>orB each Including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primsvy solid tubulars and perforated tubulars wHMn the 
wenhcre, radially exparwllrig at least one dl the perforated tubulars into iritlmate contact 

5 with the perforated casing, fluididy couplftig the perforated tubutafs and Vm solid 
tutnjlars. and preventing the passage of fluids from the first subtenanean zone to the 
seoond subterranean zone within the welbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact wth the perforated casing corTq>rBss the seoond 

10 subterranean zone. In an exemplary embodiment, the method further includes 
v[t>rating the second subterranean ^ne to incrlease the rate of recovery of 
hydrocarbons from the second subterranean zone. !n an exemplary embodiment^ the 
method further includes vibrating the second subten^nean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further indudes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart>ons from the seoond subterranean zone. 

20 A mettiod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nnora solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore mch including one or more radial passages, the perforated 

25 tubulars traversing the producing subterranean zme. radially expanding at leart one of 
the solid tubulars and the perforated tubidar; within the wellbore, radially expanding at 
least one of the perfbiated tubulars into intimate contect wKh the perforated casing, 
fluididy coupling the solid tubulars with the casing, fluididy coupling the perforated 
tut)ular8 with the solid tubulars, fluididy isolatirig the producing subterranean zone from 

30 at least one other subterranean zone within the wellbore. arxf fluididy coupling at least 
one of the perforated tutHiters with the produdng $ubterrar>ean zone. In an exemplary 
embodiment the perforated tubulars that are radially expanded into vitimate contad 
with the perforated casing compress the producing subterranean zone, in an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocait)Qns from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intirrate contect with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 * A system for isolating a first subterranean zone from a second subtenanean zone In a 
weilbore that includes a perforated casir>g that traverses the second subtenanean 
Tnna^ Kas a!so bB&f> descfibod that inctudes means for positionir\g one or more solid 
tubulars within the weilbore, the solid tutujiars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weilbore each 

15 including one or mors radial passages, the perforated tubulars traversing the second . 
subterrar>ean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars into intimate contect with the perforated casing, means for fluididy 
coupling the perforated tubulars and toe solid tubulars, and means for preventing the 

20 passage of fluids from the first subten^nean zone to the second subterranean zone 
within the weilbore external to' the solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubuters into intlnriate contect with the perforated casing comprises means for 
compressing the second subterranean zone, in an exemplary embodiment, the system 

25 further hdudes amans for vibrating the second subt^ranean zone to increase the rate 
of recovery of hydrocart)or» from the second subtenranean zone. In an e^^mplary 
embodiment^ the system further Includes means for vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intirhafe contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applyirig an impulsive load to the perforated tubulars 
that are radially expanded into intinnate contad with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone In a wellt)orep at 
least a portion of the wellbore induding a casing and a perforated casing that traverses 
the producing sutiterranean zone, has also been described ttiat irKiudes means fbr 
posHioning one or more solid tubulars within the weiibore. means for positioning one or 

S mom perforated tubulars within the w8itt>ore each Including one or more radid 
openings, the perforated tLdxilars traversing ttie producing subterranean zone, means 
for radially expanding at least one of the solid tubulars arvd the perforated tubulars 
within the wellbore. means for radially expanding at least or>e of the perforated tubulars 
into intimate contact with the perforated c^ing. means for fluididy coupling the solid 

10 tubulars with the casing, rheans for fluididy coupling the perforated tubutare with the 
solid tubulars, means for fluididy isolating the producing subtenranean zone from at 
least or»e other subterranean zone within the w#lllx?rR, and means for fluididy coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the moans for radially expanding at least one of the perforated 

15 tubulars into Intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocart>or)s from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subtenanean zone to dean the radial passages .of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing, in an exemplary 
embodiment, the system further indudes means for applying an impulsh/e load to the 
perforated tubulars that are radially expanded Into intimiata contact with the perforated 
casing to increase the rate of recovery of hydrocarbon from the produdr>g 

25 subterranean zone. 

An ev>pmtus has also been described that indudes a zonal isolation assembty 
induding: one or more sdid tubular members, each soHd tubular member mduding me 
or mors external seals, one or wore [^rfbrated tutniiar members eadi induding radial 
30 passages coupled to the sdid tubular members, and one or more perforated tubular 
liners each irtduding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and tt)6 perforated 
tubular members ars formed by a radial expansion process perfomied within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A mBthod of isolatirtg a first subterranean zorm from a second subterranean zone in a 
5 welit)ore has also been describe that includes positioning one or more soDd tubuiars 
within the wellbore, the soBd tubuiars traversing the first subteranean zone, positioning 
one or more perforated tubuiars each including one or more radial passages wiOiin tiie 
wellbore. the perforated tubuiars b^aversing the second subterranean zone, radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
10 fluididy coupling the perforated tubuiars and the primary $olid tubuiars, preventing the 
passage of fluids from ^e first subterranean zone to the second subterranean zone 
uyffhjn fho ufelibore externa! to the primary solid tubuiars and perforated tubuiars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubuiars. and radially expanding and plastically deforming the perforated 
IS tubular liners within the interior of one or more of the perforated tubuiars* 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described ttiat includes 
positioning one or more soUd tubuiare within the wellbore, positioning one or more 

20 perfwated tubuiars each including one or more radial passages within the wellbore. the 
perforated tubuiars traversing the producing subterranean zone, redialiy expanding at 
least one of the solid tubuiars and the perforated tubuiars within the wellbore. fluididy 
coupling the solid tubuiare with the casing, fluididy coupling the perforated tubuiare 
with the solid tubuiare. ftuidldy Isolating the produdng subterranean zone from at least 

25 one other subterranean zor^ within the wellbore, fluididy coupling at least one of the 
perforated tutujiare with the produdi^ subtenanean rone, positioning orve or more 
perforated tubular linere within the Interior of one or more of the perforated tubuiare, 
and radially expanding and plastically deforming the perforated tubular linere within the 
interior of one or wore of the perforated tubuiare. 

30 

A system for isolating a firet subterranean zone from a second subtenanean zone in a 
wellbore has also been described that indudes nrteans for positioning one or more solid 
tubuiare within the wellbore, the solid tubuiare travereing the first subterranean zone» 
means for positioning one or more perforated tubuiars each induding one or mbre 
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radial p^sages within the W0llt)ore. the perforated tubulars traversing the second 
subterranean zom, meam for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

tutiulars and the solid tubulars. means for oreventina the rwassaoe of ftuids fmm the fin^t 

• , . t ^ - - - _ , _ — 

5 subterranean ^e to the second subterranean zone wrthm the wellbore external to the 
primary solid tubdars and perforated tubulars. nneans for positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically d^brming the perforated tubular liners 
within the interior of one or more of the perforated tubulars* 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore indiKling a ^sfng. has also been described that includes 
means for positioning me or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. means for fluididy coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 

20 least one other subterranean zone within the w^bore, mear»s for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically deforming the 
. perforated tubular liners within the interfor of one or ntore of the perforated tubulars. 

25 

An apparatus has also been described that includes a 2ona\ isolation assembly 
including: one (mt mom soHd tubular members, each soU tubular member including one . 
or more external seals, two or more perforated tubular members each Induding radial 
passages coupled to the soGd tubular members, and one or more one-way valves for 
30 controllably fhiididy ccn/pling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubuter members and the 
perforated tubular members are formed by a radial expension process performed within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a weilbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the soGd tubulars 
traversing the flrst subterranean zone, positioning two or more perforated tubulars each 
5 including cme or more radial passages within the wellbore, the perforated tubulars 
traversir^ the second subterranean zone, radially exparKling at least orte of the solid 
tubulars and perforated tubulars within the wetlbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zc)ne to the second subterranean zone within the wellbore external to the 
10 • primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of me producing zones 
that has t>een depleted. 

A method of extracb'ng materials from a wellbore liaving a plurality of producing 
15 subten^nean zones, at least a portion of the wellbore including a casing, has also been 
described that Includes positioning one or nx>re solid tubulars v^thin the wellbore, 
positioning two or more perfbreted tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subtenranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the weObors, fluklicly coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbore has also l>een described that 
indudes means for positioning one or more sdid tubulars within the vrailbore, the solid 
30 tubulars traversing the first subterranean zone, means for portioning one or more 
perforated tubulars each induding one or more radial passages vAthfn the wellbore, the 
perforated tubulars traversing the second sutrterranean zone, means for radially 
expanding at least one of the soKd tubulars and perforated tubulars within the wellt>ore. 
weans for fluididy coupling the perforated tubulars and tlie solid tubulars. means for 
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preventing the passage of fluids from the fiTBt subterranean zone to the second 
^bterranean zone within the welibore exterrmi to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the Interior of one or rnora of the perfbrated tubulars. and nneans fior prevantlrra fluids 
5 from passing from one of the producing zones that has not t>een depleted to one of the 
producing zones that h» bmn depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
welibore, at least a portion of the welibore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the welibore. 
means for positioning one or more perforated tubulars each including one or more 
radial pssssges 'Aithin the y/sllbcre, the perforated tubulars t'aversing the producing 
subteoanean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fluidldy coupling the solid 

15 tubulars with the casing, means for fluidldy coupling the perfbrated tubulars with the 
solid tubulars, means for fluidicty isolating the producing subten^nean zone from at 
least one other subtenranean zone within the welibore, means for fluidicty coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perfbrated tutMJlars. and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of tfie producing zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean formation 
25 containing a source of geothennal energy has also been described that Includes a 
zonal isolation assembly posttior^ within the subterranean formation including: one or 
mors solid tubular nnembers. each solid tubular member including one or more external 
seals, one or more perforated tubular merfd>ers each including radial passages coi^led 
to the solid tubular merrters. and one or more perforated tubular liners each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular n^embers, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the welibore. 
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A method of isolating a first subtennanaan zora from a second subtenranean zone 
inciudli^ a source of geottiennal energy in a wellbore has also iDeen described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the firs! -si?hf«rT»nAan ttvia^ pcslSoning. one or more perforated mt^ulars 
5 each Inducfing one or ware radial passages within the wellbore, the perforated tubulars 
traversing the second subterrmiean zone, radially expanding at least one of the solid 
tubulars and perforated tubuten^ within the wellbore. fluididy coupling the perforated 
tubidars and the prtanary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subtenanean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and pIssticaLV deforrTiIng the ^rf^^od tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterrarwan geothermal zone in a 
wellbore, at least a portion of the wellbore Including a casing^ has also been described 
that Includes positioning one or more solid tubulars within the welttx>re, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wslbore, the perforated tubulars traversing the subterranean geothermal zone, radtally 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
welSxTO, fluididy coupling the solid tubulars yOh the casir^, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
gaothemial zone from at least one other subtenanean zone within the weObore, and 
fluididy coupling at least one of the perforated tubulars with the subtenranean 

^ geothermal zone. 

A system for isolating a first subterranean zone from a second geothermal 
subterfanem zone In a wellbore has also been descrit)ed that indud.es means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traverslr>g the second geothermal subterranean zone, means for radially expanding at 
ieast one of the solid tubulars and perforated tulHJiars within the welibore, means for 
fluididy coupling the perforated tubulars and the solid tubulars. and means for 
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proventing the passage of fluids frwn the first subterranean zone to the second 
geothermal sutrtermnean zone within the weilbore external to me pnmary solid tutHilaiB 
and perforated tubuiars. 



5 A system for extracHng geothemial energy from a subterranean gecMhennal zone in a 
welibore. at least a pbrtton of the weUbore induding a casing, has also been described 
that includes means for posiConing one or more solid tubulars wtthin the welibore* 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weIlbore» the perforated tubuiars traversing the siAtenanean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, nieans for flutdidy coupling the solU 
tubulars with the casing, msans for fiuldldy coupilng the perforated tubuiars with the 
solid tubulars, means for fluidlcly isolating the subterranean geothenrwl zone from at 
least one other subterranean zone within the weilbore, and means for fluididy coupling 

15 at least one of the perforated tubulars wth the subterranean geothermal zone. 

An apparatus has aiso been described that indudes a zonal isolation assembly 
Induding: one or more solid tubular members, each solid tubular member Induding one 
or more external seals, one or more perforated titular members each Induding or>e or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular menti>ers are formed by a radial expansion process performed within the 
weilbore. and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 weilbore. 

A method of isolating a first subterranean zone from a second subterranean zohe in a 
weilbore has also been described that indudes positioning one dr more. soHd tubulars 
within the weilbore, the solid tubulars traversing the first subtenranean zone, positioning 
30 one or more perforated tubulars within the weilbore each induding one or nrKMre radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary soDd tubulars and perforated tubulars within the 
weilbore. fluididy coupling the perforated tubuiars and the sdkl tubulars. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
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wrilhin the wellbore external to the solid tubuteirs and perforated tubulars» and cleaning 
materials from the radial passages of at least one of the perforated tubuters by ftirther 
radial expansion of the perforated tubuiars within the wetlbore. 

5 A method of extracting materials firom a producing siirt>t8nranean zme in a welibore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or more solid tubuiars within the welibore, positioning one or more 
perforated tubuiars within the welibore each including one or more radial passages, the 
perflated tubuiars traversing the producing subtenanean zone, radially expanding at 
10 . least one of the solid tutwlars and the perforated tubuiars within the welibore, fluididy 
coupling the solid tubuiars with the casing, fluidicly coupling the perforated tubuiars 
with the solid tubuiars, fluidtclv jsolatinn the i^rodudnn 

one other subterranean zone within the welibore. fluidicly coupling at least one of tiie 
perforated tubuiars vnih the producing subterranean zone, monitoring the operating 
15 temperatures, pressures, and flow rates within one or more of the perforated bibulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubuiars by further radial expansion of the perforated tubuiars within the welibore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 welibore has also been described that includes means for positidhir^ one or more solid 
tubuiars within the welibore, the solid tubuiars traversing the first subtenanean zone, 
means for positiming one or more perforated tubuiars within ttie welibore each 
including one or rmre radial passages, ttie perforated tubuiars traversing the second 
subtenanean zom, means for radially expanding at least one of the solid tubuiars and 
25 perforated tubuiars within the welibore, means for fluididy coupling the perforated 
tubuiars and ttie solid tubuiars, means for preventing ttie passage of fluids from ttie first 
subtenanean zone to the second subtenanean zon^ wiUiin the welibore external to the 
soHd tubuiars and perforated tubuiars, and means for cleaning materials from ttie radial 
passages of at least one of ttie perforated tubuiars by further radial ex|)anslon of the 
30 perforated tubuiars wittiin ttie welibore. 

A system for extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a c^ing. has also been described ttiat includes 
means for positioning one or more solid tubuiars within ttie welibore, means lor 
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posiUohing one or more perforated tubulars within the wellbore each including one or 
more racfiel passages, the perforated tubulars traver^g the producing subterranean 
zone; means for radiaHy expandli^ at teast one of the solid tubulars md the pirated 
ti!buters withbr* the weHbore, m^ris for flvSdidy couf&^g fte seSd tubutess vrfth the 
5 casing, means for fluididy coupling the perforated tubulars with the soRd tubulars, 
means for fluidiciy isoiating the produdng subtenanean zone from at least one other 
subtenanean zone within the wellbore. means for flutdicly coupling at least one of the 
perforated tubulars with the producing suUerranean zone, and nneans for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expanslort of the perforated tubulars within ths wellbore. 

Although sliustratsve ambcdinr^ents 6f the Invention have bsen shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it Is 
appropriate that the appended claims be construed broadly and in a manner consistent 
. with the scope of the invention. 
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CLAIMS 



1 . An apparatus, comprising: 

a zonal isolation assembly comprising: . 
5 one or more solid tubular members, each solkJ tubular member including one or 

more external seats; 

tNo or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one^y valves for controllably fluididy oou|Ming the perforated 
10 tubular memt)ers; and 

a shoe coupled to the zonal tsoldtion assembly; 

whsrein at least one of the solid tubular mernbers and the perforated tubular 
members are formed by a radial expanston process perfbmr^ vinthm the wellbore. 

15 2. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning one or nrx>re solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each including one or more radial 
20 psssajges within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
wlttiin the weRbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first sufalenanean zone to the second 

subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones tliat has not 
been depleted to one of the produdng zones that has been depleted. 

30 

3. A method of extracting materials from a wellbors having a plurality of produdng 
subterranean zones, at least a portion of the weUbore induding a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



positkmhg two or more perforated tubulars each including one or more radial 
fsssages within the we!lt)ore. the perforated tutndars traversing the producing 
subtmanean zonds; 

radially expandlnn at !aa$t one cf the solkj tubulars and the perforated tubulars 
5 wHhintheweiibore; 

fluididy coupling the eond tiAiulars with the casing; 
fluididy coupling the perforated tubulars wtth the solid tubulars; 
fluidic^ isdatirHl the producnig subt^ranean zone from at least one oUier 
subteiranean zorie within the wetibore; 
10 fluidiciy coupling at least one of the perforated tubulars with the produdng 

sutrtenanean zone; 

tiwiw«^ iiwiii |,fci9«9iri^ iiwffi wi UiO picnJMVill^ 4X11199 UIOI tldS* IK^l 

been depleted to one of the prodi^ing zones that has been depleted. 

15 4. A system for isolating a first ^btenanean zone from a second subtenanean 
zme having a plurality of (m>ducing zones in a welibore, comprising: 

means for positlorring one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subtenranean zone; 

means for positicHiIng one or more perforated tubulars each including one or 
20 more radial passages within the welibore, the perforated tubulars traversirtg the second 
subterranean una; 

means for radially expanding at least one of the solid tubulars and perforated 
tubidars within the welibore; 

means for fluididy coupling the perforated tubulars and the soDd tubulars; 
25 means fbr preventing the passage of fluids fronn the first siditerrarmn zone to 

the second subtenanean zme within the welibore external to the printary solid t&jftnjlars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the Interior of 
one or mors of the perforated tubulars; and . 
30 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

5. A system for extracting materials from a plurality of producing subterrar>ean 
zonra in a welibore. at least a portion of the welibore including a casing, comprising; 
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means for positioning one or more sofid tubudars within the weilbore; 

means for posiHorring one or more perforated tubulars each including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
producing subterranean zones: 
5 means for radially expanding at least one of the solid tubulars and the 

perforated tubuteirs within the welibore; 

means for fluljclidy coupling the solid tubulars with the casing; 

means for fluidldy coupling the perfcnBted tubulars with the solid tubulars; 

means for fluidicty isolating the producing subterrar>ean zone from at least one 
1 0 other subterranean zone within the welibore; • 

means for fiuididy coupling at least one of the perforated tubulars with the 
prcdudng subterranean zone; 

nieans for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
15 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 
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* 1 . An apparatus, comprising: 

a zonal isolation assembly comprising: 

nno r%r mrwo e^lM tiiKtilar mAmKAw Aei^^K 4»«^IUI 4t»l%*>iAt> MAMkMai ImaIimJImm 

w.» «r. ...WW v«.rH«. •■fWillWlS, WmCm SwifM iuDUiat 1118^1101 ItlCiUumg OllS OT 

5 mora external seals; 

one or more perforated tububr members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluldlc materials through the perforated tubular members; 

ona or more temperaturs sensors operably coupled to one or more of the 
10 perforated tubular nrambers for monitoring the operating temperature within the 
perforated tubular members; 

one or more piBssure soisors operably coupled to one or mort of the 
perforated tubular members for monHmng the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controlter operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the weilbore. 

25 2. A meffiod of Isolating a first subterranean zone liom a second subterranean 
zone in a weObore. comprising: 

positioning one or more solid tubuiars within the weilbore, the solid tubulars 
traversbig the first subterranean zone; 

positioning one or more perforated tubulars within the weilbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weilbore; 

fluidicly coupjing tt^ perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterr^iean zone to the second 
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subterranean zone within the wellbore external to the solM tubulars and perforated 
tubulars; 

mmitorfng the operatbtg temperatures, pressures, and flow rates within one or 
more of the perforated tutxjiars; and 
5 oontrolling the flow of fiuidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting material from a producing subterranean zone in a 
wetlbore, at least a portion of the wellbore Including a ca^ng, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

. positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversInQ the nrnduoing subterranaan zorie; 

radially expanding at least one of the solid tubulars and the perforated tubulare 
within the weltbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluidicly coupling ttie perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean rone within the wellbore; 

fluidicly oouping at least one of the perforated tubulare with the producing 
20 subterranean zone; 

monitoring the (grating temperatures, pressures, and flow rates within one or 
more of Vhe perforated tubulare; and 

controHing the flow of fluldic materials through the perforated tubulare as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25. 

4. A system for isolating a flret subterranean zone from a second subterranean 
zone In a weBbore, comprising: 

means for postltoning one or more solid tubulars within the weilt>ore, the solid 
tubulars bBversing the first subterranean zone; 
30 means for positioning one or more perforated tubulare within the wellbore, the 

perforated tutnilars travereing the second subterrar>ean zone; 

means for radially expanding at least one of the solid tubulare and perforated 
tubulars within the w^bore; 

means for fluidicly coupling the perforated tutiulare and the solid tiri^ulare; 
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means for preventing the passage of fluids from the first subterranean zone to 
the swond subterranean zone \Mthtn the wellbore external to the solid tubuters and 
perfected tubulars; 



iTiear^ for nricnitoriPig the c^raiir^ tempGraturi^. pressurss, snd f.ov 
5 withm one or more of the perforated tubulars; and 

means for oontroUng the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting rnaterlals from a producing subterranean zone in a 
10 wellbore, at least a portion of the wellbore Indudiiig a casing, comprising; 

means for positioning one or rrum solid tubulars within the wdlbore; 

means for posiuoning one or more perforated tubuiars within the wtUbore, the 
perforated tubulars' traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tutHjIars v^th the solid tubulars; 

means for fluididy Isolating the producing subtenranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars the 
produdng subterranean.zone; 

meai^ for monitoring the operating temperatures, pressures, and flow rates 
withff) one or more of the perforated tubulars; and 
2S means for controlling the flow of fluidic materials through the perfbrated tubulars 

as a function of the nKHiitored operating temperatures, pressures, and flow rates. 

6. An epparatus, ocmiprising: 

a zonal isolation »sembly comprising: 
30 one or more solid tubular members, each soBd tubular member induding one or 

more external seals; 

one or more perforated tubular m6ml>ers each induding radial passages 
coupled to the solid tubular members; and 

one or more soBd tubular Dners coupled to the Ulterior surfaces of one or more 
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of the perforated tubular members for sealing at least some erf itie radial passages of 
the perforated tubular members; and 

a shoe ooupled to the zonal isolation assenrtf)ly; 

wherein at least one of the solid tubular members and the perfci^^ tubular 
5 members are formed by a radial expansion process perfbmied within the wellbore; and 
wherein the solid tubular liners are fonmed by a radial e)q>ansion process 
perfonfned within the wellbore. 

' 7. A method of isolating a first subterranean zone from a seoond subtenanean 
10 zond in a wellbore, comprising: 

positioning one or more solid tubulars wrthin the wetlbdre, the solid tulxilars 

positioning one or more perforated tubulars each including one or more radial 
passages wrthin the wellbore, the perforated tubulars traversing the second 
15 sukyterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fiuididy coupling the prorated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenanean zone to the second 
20 subterranean zone vtrithin the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more sdM tubular liners witNn ttie interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluldicty seal at leasi some of the 
racflal passages of the perforated tubulars. 

8. A method of extracting material from a producing wbterranean zone in a 
weHbore, at least a portion of the welUx>re including a casfrig, comprising; 
30 positioning one or mom sofid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the welll>ore. the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tuixjiars and the perforated tutMJiars 
within the wellbore; 

fluidiciy coupling the solid tubular with the casing; 

fiuidiGly GQupOng the perforated tubulars v^nth the 'solid tutnilers; 
5 fluidiciy isolating the producing siri)tefranean zone from at least one other 

subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforertM tubulars with the produdng 
subterranean zone; 

positioning one or nme solid tulnjlar liners within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and pl^cally deforming the solid tubular liners within the 
intsricr ^ one or mors of the perfcratsd tubulars to fluidich/ sea! at least sonie til tt^ 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first sid>terranean zone from a second subterranean 
zone in a wellbors, comprislrig: 

means for positioning one or more solid tubulars within the weilbore. the solid 
tubulars traversing the first subterranean zone; 

means for positbning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least dne of tt^ solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subtenaneah zme to 

the second subterranean zone within the wellbore external to the prirnary solid tubulars 
and peffbrated tubulars; 

means for positioning one or more solid tubular Oners within the interior of one 
or more (rf the peffbrated tubulars; and 
30 means for radially expanding and plastically deforming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluidiciy seal at least 
some of the radial passages of the perforated tutMilars. 
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10. A system fCMr extracting materials from a producing subterranean zone in a 
weiil)ore, at least a portion of the wellbore including a casing, comprising; 

means for positiming one or more solid tubidars within the welibore; 

means for posltiortir^ or^e or mere perforated tubulars each indudlng one or 
5 more radiai passages within the welibore, the perforated tubulars traversing the 
produdng subterranean zone; 

means for racHally expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the sdid tubulars; 

means for fluldicly isolating the producing subterranean zone from at least one 
other subterranean zone within fr.s wsilbcrs; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subten^r)ean zone; 
15 means for positioning one or nrx)re $olid tubular liners within the interior of. one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars, 

20 

11. An apparatus, comprising; 

a zonal isolation assembly comprising: 

one or more solid tubular members, each sdid tubular member indudlng one or 
mora extenrial seals; 

25 one or more perforated tubular members each induding radial passages 

coupled to the solid tubular miembers; and 

a sealing nnaterial coupled to at least some of the perforated tiibidar members , 
for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 

30 

12. A method of tscdating a first subterrartean zone from a second subterranean 
zone In a wellt>ore, comprising: 

positioning one or more solid tubulars within the welibore. the sofid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radiai 
passages within the wellborB. the perfor^d tubulars traversing the second 
subterranean zone; 

radially exoanding at least one of the sojid tubytars and perforated tubulars 
5 within the wein)ore; 

fiutdidy coupling the perforated tubulars and the primary soOd tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subten-anean zone within the wellbore external to the prbnary solid, tubulars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

irijecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least sorre of the radial passages of the perforated 
tubulars. 

15 13. A method of extractihg materials from a producing subterranean zone in a 
weilbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
20 subterreroan zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wettbore; 

fluidlcly coupling the solid tubulars with the casing; 
fluidlcly coupling the perforated tubulars with the solid tubulars; 
25 ftuididy isolating the producing subterranean zone from at least one other 

subtmanean zone within the walibons; 

fluidiciy coupling at least one (rf the .perforated tubulars with the producing 
sutiterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecUng a hardenable fhJidic seating material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial pass^^ of the perforated 
fajbulars. 
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14. A system for isotating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tiAulars within the wellbore. the solid 
tubuters b^versing the fsrst subterrsnesn zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the weltbore. the perforated tutMJiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means for fiuidlcly coupling the perforated tubulars and the soBd tubulars; 

means for preventing the passage of fluids from tlie first subtenranean zone to 
the second subterranean zone within the welibore externa! to the primary soiid tutnjisrs 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenabte fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 IS. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weiibors including a casing. conY)rising; 
means for positioning one or mora solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the soTid tubulars and the 
perforated tubulars within the wellbore; 

means for fiuidlcly coupling the 8oiid tubidars with the casing; 
means for fiuidiciy coupling the perforated tubulars with the solid tubulars; 
30 means for fiuidiciy teolating the producing subterranean zone from at least one 

othm* subterrar>ean zone within the wellbore; 

means for fiuidiciy coupling at least one of the perforated tubulars with the 
producing subterrmean zone; 
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means for seafing off an annular region witHn at least one of the perforated 
tubutais;and 

means for injecting a herdenabie fluidic sealing notorial Into the sealed annular 

regions of the perforated tubulars to sea! off at least some of the radial Mssages of the 
5 perforated tubulars. 

16. An apparatus* comprising: 

a nn^ isolation assemb^ posMonad within a wellbm that traverses a 
subfeananean formation, oomprising: 
10 one or more solid tubular members, each solid tubular member including one 

more external smIs; 

and ' 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one tji the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the weHbore; and 

wherein at least one of tto perforated tubular members are radially expanded 
into intimate contact with the subten^nean formation. 

20 17. The apparatus of daim 16, wherein the perforated tubular members that are 
r»iiaiiy expanded into intimate contact with the subtenranean formation compress the 
subterrar^an formation. 

18. A method of Isolating a first subterranean zone fix>m a second subterranean 
25 zone in a weDbore, comprising: 

posHfoning one or more solid tubulars within the wellbore. tte solid tubulars 
' traversing the first subtenanean zone; 

posiUoning one or mora perforated tubuiara within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluidteiy coupling the perforated tubuiars and the solid tubulars; and 

preventing the parage of fluids fronr) the first subterranean zone to the second 

subtetranean zone within the weiibore external to the solid tubulars and perforated 

fijhiilarg 

5 

19. The method of claim 18. wherein the perforated tubulars that are radially 
expanded into Intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of dalm 16, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subten^nean 

21. The method of claim 18. further comprising vibrating the second subterranean 
15 zone to clean tiie radial passages of ths perforated tubuiars that are radially expanded 

into intimate cwitect the second subterranean zone. 

22. The method of daim 18. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate oontect virith the second 

20 subterraman zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
wellbors» at least a portion of the weiibore including a casing, oompris'mg; 

25 positioning one or nxmsoUd tubulars v(4thln the ^w^^ 

positioning one or more perforated tubulars within the vveBbore each including 
one or more radtal passages, the perforated tubulars traversing the prOdiKdng 
subtorranean zone; 

radially expanding at least one of the soQd tubulars and the perforated tubulars 
30 within the weiibore; 

radially expanding at least one of the perforated tubulars Into intimate contect 
with the producing subterranean zone; 

fluididy coupling the solid tubulars with the. casing; 

flukficiy coupling the perforated tubulars with the solid tutMilars; 
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fluidldy isolating the produdng sutrterranaan zone from at least one other 
subterranean zone within the wellbore; and 

fluldidy coupling at least one of the perforated tutoutors with the producing 
subtensnean ^one. 

5 

24. The method of datm 23, wherein the perforated tubuteifs that are radially 
expanded Into intinYate contact with tiie producing subterranean zone compress the 
producing subterranean zone. 

10 25. The metiiod of claim 23, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of dalm 23. further comprising vibrating the produdng ' 
IS subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimete contact with the produdng subterranean zone. 

27. The mettiod of daim 23, further ownprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenranean zone. 

28. A system f6r isolating a first subterranean zone firom a second subtenanean 
zone In a weilt)ore, comprising: 

25 means for positioning one or more solid tubulars within the wellbore. the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perfbrated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially e)q>andlng at least one of the solM tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the second subterranean zone; 

means for fhjldidy coupling the perforated tubulars and the soHd tubulars; and 



89 



means for preventing the passage of fluids from the first subterranean mnB to 
. the second sut^tenanean zone within the weiltK)r6 external to the solid tubulars and 
peiforated tubulars. 

5 29. The system of daim 26, wherein thei means for radially expanding at text one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subten^nean zone. 

30. The system of daim 28. further comi^slng nrieans for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of claim 28, further comprising means tor vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubulars that are 

1 S radially expanded into intimate contad with .the second subterranean zone. 

32. The system of claim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone In a 
wellbore, at least a portion of the weilbore Induding a casing, comprising; 

means for positioning one or more soild tubulars within the weilbore; 
25 means for positlonbig one or more perforated tubulare within the weilbore each 

induding one or more radial openings, the perforated tubuiars traversing the produdng 
subterranean zone; 

means for radially expanding at least one (rf the sdid tubulars and the 
perfmted tubulars within the weiibore; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

contad with the producirig subterrartean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluklidy coupling the perforated tubulars with the solid tutuilars; 

means for fluididy boiating the produdng subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluididy. coupling at least one of the perforated tutnilars with the 
producing subterranean zone. 

5 34. Ihe system of daim 33. wherein the means for radially expanding at least one 
of Hie perforated tubulars into intimate contact with the produdr^ subtenanean zone 
comprises means fbr compressing the produdng subterranean »na 

35. The system of daim 33, further corrqprising means for vibrating the produdng 
10 subterranean zone to increase the rate of recovery of hydrocartxms from the producing 

subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubidars that are 

1 5 radially expanded into intimate contact with the produdng subterranean zone. 

37. The system of daim 33, further comprising nfieans for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 producing subtOTanean zone. 

38. apparatus, comprising: 

a zonal Isolation assembly positioned within a weHbore that travwses a 
subterranean formation and includes a perforated wellbore casing, comprising: 
25 one or more solid tubular menders, each solid tubular member induding one or 

rrme eidemal seals; 

one or more perforated tubular members coupled to the solid tubular nnembers; 

and 

a shoe coupled to the a)nal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated ti^lar 

members are formed by a radial expansion process perfonned within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 



91 



39. The apparatus of datm 38, wherein the perforated tubular members that are 
radially expanded Into intlnnate contact with the perforated casing compress the 
subtenBnean formation. 

5 40. A method of isolating a first subterranean zone from a second subterranean 

zone in a wellbore that Includes a perforated casing that traverses the second 

subtenBnean zone, comprising: 

positioning one or more, solbi tubulars wthin the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or nrx)re perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into Intimate contact 

with the perforated casing; 

fluidicly coupling the perforated tubulars and the solid tubula^^ 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars* 

41. The method of claim 40. wherein the perforated tubulars that are radially 
expanded Into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of dalm 40, further comprising vibrating the second subterranean 
zone to increase the rate of reooveiy of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contect with the perforated casing. 

44. The method of dalm 40, further comprising applying an impulsive toad to the 
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perforated tubirfars that are radially expanded intd intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

5 45« A method of extracting materials from a producing subterranean ^e in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean ^me, comprishg; 

positfoning one or nriore soKd tubulars wiOiin the wellbore; 
posifioning one or more perforated tubulars within the wellbare each including 
10 one or nxne radial passage, the perforated tubulars traversing the producing 
subtenanean zone; 

fBuidlly a)qjaridlng at ieast one the soSd tubulars and the perforated tubuiars 
within the wellbore; 

radially expanding dt least me of the perforated tubulars into intimate contact 
1 5 with the perforated casing; 

fluidldy coupfing the solid tubulars with the casing; 
fluididy coupling the perforated tubulars the solid tubulars; 
fluididy isolating the producing subtenanean zone from at least one other 
subterrariean zdne within the wellbore; and . 
20 fluidtdy coupling at least one of the perforated tubulars with the producing 

subtenanean zone. 

46. The method of dalm 45. wherein the perforated tubulars that arp radiaily 
expanded into intumata contact with the perforated casmg compress the producing 

25 sutvterranean zone. 

47. ' The method of' daim 45. further oomprteing vibrating the producing 
subterranean zone to increeee the rate of reooveiy of hydrocart)ons firom the producing 
sulyteiranean zone. 

30 

48. ' The method of daim 45, further oorr^rislng vibrating the produdng 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radlaRy expanded into intimate corited with the perforated casing. 



93 



49. The method of daim 45, further comprising applying an impulsiva load to the 
perforated tubulars that are radially expanded into intimate contadt with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subtnrranean zone, 

5 

50. A system for teolating a first subterranean zone from a second subterranean 
zone h a wellbore that includes a pirated casing that traverses the second 
subtenanean zone, comprising; 

means for positionir^ one or more solid tubulars within the v^llbore, the solid 
1 0 tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one cr more r^dia! passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid hjbulars and perforated 
1 5 tubuiars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubuiars and the solid tobulars; and 
means for preventing the passage of fluids from ttte first subtenrmean zone to 
20 the seoorKl subterranean zone within the weitt)ore external to the solid tubulars and 
perforated tubulars. 

51 . The system of daim 50. wh^n the means for radially expandhg at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 nieans for compressing the second subterranean zone. 

52. The system of claim SO, further comprislr^ means for vibrating the second 
subterranean zone to Increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, fiffther comprising means for vibrating ^e second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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54. The s^tem of daim 50, further compnsing means for applying an impulsive 
load to the perforated tutKilars that are radially expanded into intimate contact with the 
perforated casing to Increase the rate of recovery of hydrocarbons from the second 
s;^'75nGsn zone. 

5 

55. A system for extracting materials from a producing suMenanean zone in a 
wsDbora. at least a portion of the welbore irK:iudtng a casing and a perforated cadng 
that traverses the produchg subtenBnean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the producing 
subterfanean zone; 

means fcK radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding atleast one of the perforated tubulars into Intimate 

contact with the perforated casing; 

means for fluidiciy coupling the solid tubulars with the casing; 

means for fluidiciy ooi^ling the. perforated tubulars with the solid tubulars; 

means for fluidiciy isolating the producing subterranean zone from at least one 
20 othersubtenaneanzonewithin the wellbore; and 

nrteans for fluidiciy coupling at least one of the perforated tubulars with the 
producing subtwranean zone. 

56. The systeni of dalm 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars Into intlnnate contact with the perforated casing| comprises 

means for compressing the productng subterranean zone. 

57. The system of daim 55, further compris^g mems for vibrating the produdr^ 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdrq 

30 subterranean zone. 

58. The system of claim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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59. , The systen of daim 55, further comprising means for applying an impulsh^e 
k>ad to the perforated tubulars that are radraliy expanded Into inUnnate contact with the 
perfiDrated casing to increase the rate of recovery of hydrocarbons from the produdng 

. 5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assemt)ly comprising: 

one or more solid tubular members, each solid tubular member including one or 
1 0 more external seals; 

one or more perforated tubular members each including radial passages 
oouplad to the solid tubular membars; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members;and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fbnned by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 perfonmed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning Qne or more soDd tubulars within. the weObore. the solid tubulars 
25 traversing the first subtenBnean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages wittirn the wellbore, the perforated tubulars traversing the sKond 
subterranean zone; 

radi^dly expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

flutdidy coupling ttie perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zor^e to the second 
subterranean zone within the wellbore external .to the primary solid tubulars and 
perforated tubulars; 

96 



positioning one or more perforatml tubular liners with'm the interior of one or 
more of the perforated tutHiIars; and 

radially expanding and plastically defomnlng the- perforated tubular Kners within 
ihe Inteiicr of cna or mora of the perforated tut>u!s». 

5 

62. A method of extractir^ materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

positioning one or more solid tubulars within the wellborn; 

positioning one or mora perforated tiid^ulars each including one or more radial 
10 passages within the welibore, the perforated tubulars traversing the producing 
subterranean zone; 

radtaiiy expanding at ieasi one of the eolid iubuiars and the perforated tubulars 
. witNn the wellbore; 

fluididy coupling the dolid tubulars with the casing: 
15 ' fluididy coupling the perforated tubulars with the solid tutnjiars; 

fluididy Isolating the produdng subterranean zone from at least one other 
subterranean zone within the weilt)ore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

moreof the perforated tubulars; and 

radially expanding and. plastically defomiing the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for posittonliig one or more solid tubulars within the weltbore, the solid 
tubulars traversing the first sutHerranean zone; 

means for posMonb^ one or more perforated tubulars each including one or 
30 more radial passages within the wellbore, the perforated tubulars baversing the second 
subterranean zone; 

means for radially exi^ndir^ at least one of the solid tubulars and perforated 
tubulars within the wellt>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means ^or preventing the passage of fluids Irom the first sul>tenranean zone to 
•ttie second subterranean zone within the wellbore external to the primary solid tubulars 
and prorated tubuters; 

means for posWoning one or more perforated tid)uiar liners within the interior of 
5 one or more of the perforated tubulars; and 

means for radially expanding and plastically defbmning the p«16rated tubular 
Orm within the interior of one or more of the perforated tubulars. 

64. A systeni for extracting materials from a producing subten^nean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprteing; 

means for positioning one or more solid tubulars within the wellbore; 

means for positfoning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perfected tubulars traversing the 
producing subterranean zone; 
15 means ior radially expanding at least one of the solid tubulars and the 

perforated tubulars within the v^llbore; 

means fix fluididy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars v^th the solid tubulars; 

means for fluldidy Isolating ttie produdng subterranean zone from at least one 
20 other subterranean zone within the wellt>ore; 

means for fluidldy ooupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for rKliaOy expanding and plastically defomning the perforated tubuter 

liners within the Interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal Isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member induding one or 

more extemal seals; 

two or nrxxe perforated tubular members each Induding radial passages 
coupled to the solid tubular memt>ers; and 

one or more one-way valves for controllalily flukJidy coupling the perforated 
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tubular members; and • 

a shoe ooufried to the zonal dotation assen^; 

wherein at least one of the solid tubular members and the perforated tubular ' 
merr^rs are formed by a fadjal exnansion mrlhmiAfl wttMn the wallbore. 

5 

66. A n)ethod of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a weHbors, conriprisir^: 

pMltkxUng one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positbning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tububrs traversing the second 

rirwvH^p • tell • 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

15 fluldicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wetiborB extemal to the primary solid tubulars and 
perforated tubulars; and 

preventirig fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a welltiorB having a pluraBty of producing 
subterranean zones, at least a portion of the wellbore including a ca^ng, comprising; 

positioning one or nrxxe solid tubulars within the weObore; 
25 positioning two or more perforated tubulars each induding one or more radial 

passages within the wellbore, the perforated tutxHars traversing the producing 
subterranean zorms; 

racDally e)^nding at least one of the soM tubulars and the perforated tubulars 
within the wellbore; 

30 fluididy coupling the s^ tubulars with the casing; « 

fluldicly couplto>g the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subtenranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perfiorated tubulars with the prtxludng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that tes not 
.been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of pnxiucing zones in a wellbore, comprising: 

means for positioning one or more solid tulMJiars within the wellbore. the soHd 
tubutars traverring the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more radbl passages within the wellbore. the perforated tubulars traversing the second 
8td>t6rTan6an zone; 

monnQ for radially expanding at least one of ttie solid tubulars and perforated 
tubulars withh the wellbore; 

means fbrfluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for petitioning one or more perforated tubular liners within the interior of 
oneormoreof the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the pn^dudng zones that has been depMed. 

69. A system for extracUng materials from a plurality of produdng subterranean 
zones in a weilboiB» at least a portion of the wellbore Including a casing, comprising; 
25 means for positioning orie or rnoresoDd tubulars within t^^ 

means for positioning one or nKxe perforated tubulars each including one or 
more radial passages within ttie wellbore, the perforated tubulars traversing the 
producing subtenanean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluidicty coupling the solid tubulars with the casing: 

means for fluidicly coupling the perforated tubujars with the solid tubulars; 

means for fluldidy isolating the producing subterranean mne from at least one 
other subtenanean zone within the weHbore; 
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means for fluididy coupfing at least one of the perforated tubulars with the 
producing subterranean zone; 

mrans for positioning cme or more perforated tutuilar liners within tt>e interior of 
sns GT mors Ctf tf^s nerT'^'^lsd tub* 'i^ro* anH 
5 means for preventing fluids from passing from one of the producing zones that 

has not t)een depleted to one of the producing zones that has l>een depleted. 

70. An apparatus for extracting geothermal energy from a subterranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subtenanean fonnation, 

comprising: 

one cr more solid Uibuiar memters, esch solid tubular jmemt^r inducSng one or 
more external seals; 

one or more perforated tubular members each including radial passages. 
IS coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radia! 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of this solkJ tubular members and the perforated tubular 

members are formed by a racfial expansion process performed within the weilbore. 

71. A method of isolating a first subterranean zone from a seocxid subterrariean 
zone including a source of geothermal energy in a wellbore, comprising: 

25 positioning one or nryore solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenanean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the welibore. the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the welibore; 

fiuidldy coupling the perforated tubulars and Vhe primary solid tubulars; 
preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone within the wellbcm external to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforminQ the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A niethod of extracting geotherrrial energy from a subterranean geothermai 
zone in a wellbore, at least a por^on of the wellbofe including a eating, omprising; 

posittoning one or nrtore solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 

oeothermai zone: 

— < 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 ftuididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tutxjtars; 
fluidldy isolating the subterranean geothermai zone from at least one other 
subterranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the subtenanean 
20 geothermai zone. 

73. A system for Isolating a first subtenranean zone from a second geothennal 
sublenranean zone in a weitbpre, comprising: 

means for positioning one or rnore solid tubulars within the wellbore. the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each inchiding one or 
more radial passages within the wellbore, the perforated tubulars traverskig the second 
geothennai subtenranean zone; 

means for radially expanding at least one of the solid tubulars an6 perforated 
30 tutHiiars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothenDal subterranean zone within the wellbors extemal to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermai energy from a subt^nean geoffmrmal 
zone in a weilbore, at least a portion of the weObore inctuding a casing, comprising; 

means for positioning one or more soM tutndars within the welltiore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wein>orei the perfbrated tubulars traversing the 
wbterranean geothemnal zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means for fiuldidy coupling ttie solid tubulars with the casing; 

means lOr Tiuidiay COUpiiiiQ iHo ponuiaisu suuuieio wiui uio ^wiiw k%Mv%*imi^t 

means for fluldicly isolating the subten^nean geothermai zone from at least one 
other subtmanean zone within the weHbore; and 

means for nuididy coupling at- least one of the perforated tubulars with the 
subterranean geothermai zone. 

75. An apparatus, oorr^rising: 

a zonal tedation assembly comprising: 

one or more solid tubular members, each solid tubular mender including one or 
more external seals; 

one or more perforated tubular meirdbers each including one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zonal Isolatfon assembly; 

wherein at least one pf the soBd tubular members and the perforated tubular 
members are fomned by a radial expansion process performed within the weDbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
weDbore. 

76. A mettKxl of isolating a first subtenrwean zone from a second subterranean 
zone in a weilbore, comprising: 

positioning one or more solid tubulars within the weilbore, the soBd tubulars 
traveling the first subten^nean zone; 



103 



positioning one or more perforated tubulars witHn the wellt>ore each including 
one or more radial pass^es. the perforated tubulars traverslr^ the second 
subtenaneanzona; 

radialiy expanding at least one of the primary solid hjbulws and perfbrated 
5 tubulars within the welibore; 

Ruklicly ooupEng the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone yrithrn the welibors external to the sou tubulars and perforated 
tubulars; and 

10 deantng materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wetlbore indudrng a casing, comprising; 
15 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubufars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

nadialty expanding at least one of the solid tubulars and the perforated tubulars 
20 witt^n the weBbore; 

fluicficly coupling the solid tubulars wfth the casing; 
fluididly ooupllhg the perfbrated tubulars with the solid tubulars; 
fiuldlcly isolating the producing subtenanean zone from at leaet one other 
subterranean zone vrithin the wellbore; 
25 fluididy coupling et least one 61 the perfbrated tubulars with the producing 

subterranean zone; 

noohitoring the open9tir^ temperatures, pressures, and flow rates within one or 
more of the perforsrted tubulars; and 

cleaning materials from the radial passages of at least one of tfie perforated. 
30 tubulars by further radial wcpansion of the perforated tubulars within the wellbore. 

78. . A systOTi f<x isolating a first subterranearw zone from a second subtenanean 
zone in a wellbore. comprising: 
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means for positicniing one or more solM tubulars wittiin the wellbore, the solid 
tubulars traverdng the first subterranean zone; 

means for positioning one or more perforated tubulars within the iwellbore each 
inckid!ng one or mors radla! passages, the perforated tubulars traversmg the seocmd 
subterranean zcme; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within ttie wellbore; 

means for fiuididy coupllng^the perforated tubulars md the soM tubulars; 

means for preventing ttw passage of fluids from the first subterranean zone to 
the second subtenanean zone wtthbi the wellbore external to the solid bibulars and 
perforated tubulars; and 

ti^^ ^1^^.,.:^^ fr^m tKA raHial na«QssnM nf At iMSt fine Of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

79. A systern for extracUng materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or nK>re solid tubulara witWn the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the producang 
subterranean zone; 

means for radially expanding at least one of the soBd tubul&rs and the 
perforated tubulars witHn the wellbore; 

means for fiuididy coupling the solid tubulars with the casing: 

means forfludidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subtenanean zone from at least one 
other subterranean zone within the wellbore; ' 

means for fiuididy oouplbig at least one of the perforated tubulars with the 
produdng subterranean 2one; and 

emans for deaning materials from the radial passages of at least one of the perforated 
tubulars by further radiaf expansion of the perforated tubulare within the wettxxe. 
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